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1. Introduction 
 
The Government of Ecuador has made a commitment to eradicating childhood hunger, 
and is presently undertaking steps to develop policies and programs to achieve that goal 
(Frente Social 2007).  Reducing poverty and hunger is the first Millennium Development 
Goal (UN 2001), and Ecuador’s commitment goes beyond the MDG target of reducing 
childhood hunger by half, aiming to eliminate childhood hunger. “Hunger” is commonly 
defined in terms of nutritional status, which in turn is measured as children’s 
anthropometric status.  In this report, we interpret malnutrition to refer to undernutrition, 
not nutritional excess.  
 
Ecuador has seen a steady improvement in the rates of chronic malnutrition, falling from 
almost 27% according to the Encuesta de Condiciones de Vida of 1998 to 18.7% 
according to the most recent survey conducted in 2005-6 (Atalah 2006).  Nonetheless, 
rates are still high, and vary significantly from one location to another.  For example, the  
National Demographic and Maternal-Child Health Survey (ENDEMAIN), conducted in 
2004 (and the source of data used in this report) found a national chronic childhood 
malnutrition prevalence rate of 23.1%, but a rate of almost 32% in the Sierra region, and 
a rate of over 30% in rural areas (World Bank 2006). 
 
A first step toward realizing the goal of reducing malnutrition is to identify the places 
where the problem is the most severe.  Localizing malnutrition makes it possible to 
understand better the underlying causes of the problem in different places, and to target 
resources appropriately to the areas in which they will make the most difference.  In 
addition, mapping provides a powerful tool for visualization of the nature of the nutrition 
problem in a country.  Maps, because they are intuitively interpretable, can be useful for 
evidence based advocacy purposes. 
 
In this study, the outcome of interest is childhood malnutrition, measured in terms of 
anthropometric status (height-for-age) of children less than five years of age. A child 
falling below negative two standard deviations of the mean HAZ is considered 
malnourished.1
                                                 
1 Each anthropometric indicator has a different interpretation.  Low height-for-age (HAZ), or stunting, is an 
indicator of chronic malnutrition, the result of long-term food insufficiency, often combined with other 
conditions (low birth weight, frequent illness).  Low weight-for-height is a measure of thinness; if severe, it 
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Nutrition surveys typically collect information representative at the Province level, and 
this is true of ENDEMAIN as well.  But previous studies have found significant variation 
in nutritional outcomes among smaller administrative units within provinces (Fujii, 2003; 
Larrea et al. 2005; Benson 2006). The present study used the technique of Small Area 
Estimation (SAE) to analyze data from the National Demographic and Maternal-Child 
Health Survey (ENDEMAIN), conducted in 2004 (CEPAR 2005), and the VI National 
Census of Population and Housing, conducted in 2001, in order to produce estimates of 
child malnutrition prevalence at the level of the canton in Ecuador.  
 
1.1 Analytic Approach: Small Area Estimation  
 
The technique of Small Area Estimation (SAE) makes it possible to use sample survey 
data, combined with a national census, to develop malnutrition prevalence estimates at 
highly disaggregated levels.  The approach of Small Area Estimation is to identify a 
sample survey, representative of the national population, that contains information on the 
outcome of interest – in this case, malnutrition.  A predictive model is developed based 
on the information contained in the survey, using variables that are also present in the 
national census.  The parameters derived from that predictive model are then applied to 
the census data, producing estimates of malnutrition for every geographic unit in the 
census.  The level of disaggregation is constrained only by the desired level of precision: 
the smaller the unit, the less precise the estimate (Hentschel et al 2000).   
 
We used a program developed by the World Bank for estimating poverty prevalence, and 
adapted it for use with nutrition indicators.2 The program performs both steps of the 
process: it first performs the regression analysis using a statistically representative 
household sample survey, and then applies the results to census data, producing percent 
prevalence estimates at any level of geographic disaggregation. The PovMap program 
uses a statistical technique called ‘bootstrapping,’ to estimate a standard error around 
each estimate from the census data; this makes it possible to assess the precision of the 
estimate produced, construct confidence intervals, and determine whether two geographic 
units are statistically significantly different from each other.3   
                                                                                                                                                 
indicates wasting or acute malnutrition: a lack of food in the short term (also often combined with current 
illnesses like diarrhea and infection).  Global malnutrition is measured by weight-for-age (WAZ).  A child 
can be malnourished by this criterion if s/he is stunted or wasted; either condition would result in a child 
having low weight-for-age. These indicators are calculated with reference to standardized growth curves 
for children under age five.  It is widely recognized that the growth trajectory of healthy, well-nourished 
children is similar among populations, irrespective of nationality or ethnicity, so that international standards 
are appropriate to assess nutritional status at the population level across countries (WHO 1995; 2006). The 
surveys used in this study made use of the NCHS/CDC/WHO anthropometric standards for growth 
(Waterlow et al 1977). New standards were published in 2006 (WHO 2006) that might slightly alter the 
distribution of malnutrition prevalence reported here (deOnis et al 2006). 
2 At the writing of this report, PovMap v. 2.0 (beta version) can be downloaded free at the World Bank 
Website:  http://iresearch.worldbank.org/PovMap/index.htm. See Zhao 2005 
3 SAE estimates the outcome variable for each child in a community according to the following equation:  
1) Y = β0 +β1W + β2 X + β3 Z + u,  
where X, W, and Z are vectors of individual, household, and community characteristics respectively.  The 
term u represents the disturbance or error term, which may be decomposed into two parts as follows:   
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The present report provides estimates of malnutrition prevalence for children under age 
five in Ecuador.  The key indicator of malnutrition in Ecuador, as in most of Latin 
America, is low height-for-age (HAZ), or stunting.  Wasting is quite uncommon in most 
Latin American settings.  In Ecuador, our estimates suggest a national prevalence of just 
under one percent for wasting. 
 
At the national level, average prevalence of chronic malnutrition in Ecuador, based on 
our SAE results is 27%.  The precision of the malnutrition estimates falls as the 
prevalence falls, and this is reflected in the model fit, or R2 of the regressions used to 
develop the predictions in PovMap, and in the standard errors of the estimates 
(Demombynes et al 2002).  It stands to reason that in countries and regions with a high 
prevalence of malnutrition, environmental and socioeconomic causes predominate; as 
conditions improve in a country or region, the remaining malnutrition may be due in 
large part to idiosyncratic characteristics of a child’s household and caretaker – factors 
that cannot be included in the present model because such information is not included in 
the census. 
1.2 Goals of the Project 
 
The goal of the present project was to apply the PovMap method to the estimation of 
malnutrition prevalence, to see whether the method, developed for poverty estimation, 
would produce estimates of malnutrition prevalence that were consistent with previous 
survey results, and then to use the technique to estimate the prevalence of malnutrition at 
a more disaggregated level. A second purpose of this project was to develop clear 
guidance to others wishing to adapt the PovMap method to the estimation of malnutrition 
prevalence. A companion to this report provides a manual for applying the method 
(Rogers et al. 2007).  
2. Data 
2.1 General considerations 
 
Causal models of malnutrition depend on having information on the child, his household, 
and the community in which he lives.  A wide literature on the causes and the factors 
associated with malnutrition provides guidance on the types of information that could be 
                                                                                                                                                 
2) u ci = η c + εci  ,  
where η c is the variance accounted for by the community, and εci is the variance accounted for at the 
individual levelTo produce an estimate of the variance around the estimate of the individual’s nutritional 
outcome, the computer repeats the regression a given number of times, sampling randomly from the 
variances around the parameter estimates (βs) and the error terms (η and ε).  The variances are derived from 
the regression model estimated using the survey data. The approach is described in a number of papers that 
explain the underlying statistics and give examples of applications to estimation of the prevalence of 
poverty (Elbers, Lanjouw, and Lanjouw, 2003, 2001; Zhao, 2005; Hentschel et al. 2000; Demombynes et 
al. 2002) and malnutrition (e.g., Fujii 2003; 2005; Larrea 2005; Gilligan et al. 2003; Haslett and Jones 
2005). 
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used to predict the nutritional status of a child (UNICEF 1990, 1991; Smith and Haddad 
2000).  Appendix Table A1 shows examples of the key variables and the level 
(individual, household, community) at which they are measured.  The SAE process 
depends on having enough variables that are comparable in both the survey and the 
census.  One challenge of using the SAE method is to find suitable proxies for variables 
that would ideally be included in a predictive model, if these variables cannot be found in 
existing national data.   
 
The survey and the census must contain similar information on the individual child and 
on the household. Additional variables can be added to the predictive model, which 
describe the location in which the child lives.  Every segment represented in the survey 
will also be represented in the census4, so that information on the segment or the 
community in which the segment is located can be derived from the census and added to 
the survey data.   
 
In addition to information on individual children and their households and communities, 
secondary sources can provide institutional and geographic information that contributes 
to a more accurate prediction of malnutrition prevalence, such as access to health and 
schooling services, and coverage by social programs; land use (percentage of land in 
agriculture, forests, swamp, and other uses), climate (rainfall, history of flooding and 
drought), elevation and slope.  (Appendix Table A2 shows the variables used in the 
analysis, with their sources.) 
 
Merging data from diverse sources poses challenges, as geographic units of institutional 
and geographic data must correspond to the units of the survey and the census.  Data sets, 
both administrative and geographic, cannot be merged until the definitions of 
administrative levels are made consistent.  Further, the survey and the census must have 
been implemented fairly close to each other in time, and there should not have been any 
major social or economic disruptions between the survey and the census that would be 
likely to change the situation with regard to nutrition, food security, or poverty.  For 
example, a survey and census carried out within a year or two of each other could not be 
used if one had been performed before, and the other after the policy of dollarization was 
implemented. 
2.2 Data Used in the Present Analysis 
 
Data for the analysis came from the National Demographic and Maternal-Child Health 
Survey (Encuesta Demográfica y de Salud Materna Infantil – ENDEMAIN), conducted 
in 2004 (CEPAR 2005), and the VI National Census of Population and Housing, 
conducted in 2001.  For survey sampling, the country was divided into seven strata: 
                                                 
4 Not every sample survey uses the census sampling frame.  In such cases, it may not be possible to match 
census segments with survey segments (see, for example, Simler 2006).  In such cases, information can be 
calculated at the smallest unit for which the survey and sample segments can be matched – the community, 
the district.  In the present study, survey and census segments could be matched. But since official 
boundaries of administrative units change over time, a key step in preparation for analysis is to ensure that 
the same boundaries are used for these units in both the census and the survey. 
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Sierra Rural and Urban; Costa Rural and Urban, Guayaquil, Quito, and Amazonía. For 
our analysis, we combined the urban and rural strata of the Costa and Sierra, to produce 
estimates for five zones: Quito and Guayaquíl, Sierra, Costa, and Amazonia.  This was 
done for reasons of sample size; urban/rural location was accounted for in the estimation 
process. 
 
Province is the first administrative unit of Ecuador below the national level; the second 
level is cantón, and the third administrative level is parroquia.  There are 24 provinces, 
220 cantones, and 995 parroquias.5 We initially performed our estimates at the level of 
the parroquia, but found that due to small population sizes and quite imprecise estimates 
at the parroquia level, the canton-level estimates were more reliable.   
 
Map 1 shows the location of the provinces and zones used in the analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
5 The number of parroquias varies over time, and thus by data set.  The ENDEMAIN was drawn from a 
sampling frame of 995 parroquias; the Census also provides data on 995 parroquias.  However, older data 
sources are based on a different sampling frame, containing, for example, only 960 parroquias 
(Ecuamapalimentaria 2004). The different number is not explained by a simple division or merging of 
contiguous parroquias.  Using data sources, particularly geographic data, with the same number of 
geographic units as the census is imperative, as this will affect the validity of the model and presentation of 
results in map form. The Tufts team took pains to account for disparities in data, as merging data from 
numerous sources requires complete consistency in hierarchical identification codes. 
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Map 1 
 
  
 
Two issues arise in connection with the Ecuador data sets.  The first is that of child age. 
Age of the child is a key variable for predicting nutritional status.  Typically, an infant 
grows close to his recommended growth trajectory for the first six months of life (that 
period for which breastfeeding is sufficient for growth), and then begins to drop below it.  
Malnutrition rates increase for children up to the age of about 24 months, and then 
stabilize or even drop slightly up to age five.  For this reason, malnutrition rates for 
children under age five should be measured starting at six months. Including children 
younger than this will underestimate malnutrition, since younger infants have not yet 
fallen off their growth path.  In the Ecuador census, only age in completed years is 
available in the census, even for infants. The predictive model was thus estimated using 
age in completed years.  We did not include children below 12 months in the model.  We 
had the choice of including children below six months, or excluding children 6 to 11 
months.  We concluded that including infants 0 to 6 months would produce misleadingly 
low estimates of malnutrition prevalence.    
 
A second issue is that in ENDEMAIN, anthropometric information was collected only on 
a subset of households included in the survey.  In order to reduce the respondent burden 
on any individual household, detailed demographic information such as education level 
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of members was collected on a different subset of households. As a result, some key 
variables relating to characteristics of adults in the child’s household could not be 
included in the predictive model.  Appendix Table A2 shows the variables that were 
included in the analysis.  
 
2.4 Level of Disaggregation of the Estimates 
 
Our original intent was to produce prevalence estimates at the third administrative level, 
the parroquia.  After running the estimates at this level, we assessed the precision of the 
estimates by examining the standard errors around the point estimates, and concluded that 
we could produce estimates with satisfactory precision at the secondary level of cantón. 
 
It might be possible to improve the precision of the estimates, and thus permit estimation 
at the level of the parroquia by modifying the model. Some specific steps that might be 
taken are: remove from the model any variables whose coefficients are non-significant 
and have high standard errors; introduce interaction terms that would modify the effects 
of certain key variables according to child’s age or selected geographic characteristics.6  
Another possibility is to perform the original survey regressions in a statistical program 
that allows the use of a robust regression technique to identify multivariate outliers; these 
cases could be removed or down-weighted prior to conducting the estimation using 
PovMap.   
3. Results 
3.1 Comparison of SAE and Survey Estimates 
 
Table 3.1 shows malnutrition prevalence based on HAZ, and average HAZ, comparing 
the estimates derived from SAE with the same measures derived from the survey data 
alone.  These figures provide an initial sense of the plausibility of the SAE estimates.  
These results are reassuring: in general, the SAE procedure, estimated at the first sub-
provincial level and aggregated to the level of province, produces estimates that are 
within 2 SE’s of the survey-derived figures.  
                                                 
6 PovMap offers some options for testing variations on the predictive (Beta) model.  It also offers a test to 
determine whether the model is overfitted to the specific data set being used. 
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Table 3.1: Comparison of Malnutrition Prevalence and Mean HAZ of Small Area Estimation and Survey 
Estimates  for Ecuador 
    Malnutrition Prevalence Mean HAZ 
Zone Models Dominio Hunger Mapping Results 
*Survey 
Estimates 
Hunger Mapping 
Results 
*Survey 
Estimates 
Quito †          
(N=396)             
(K=66)       
(R2=0.2643)  
1 Quito             0.331 (0.031) 0.345 -1.406 (0.122) -1.525 
Guayaquil †      
(N=361)             
(K=63)       
(R2=0.3173)  
2 Guayaquil           0.169 (0.022) 0.146 -0.841 (0.107) -0.824 
3 El Oro 0.164 (0.018) 0.156 
  
-0.817 (0.103) -0.998  
4 Esmeraldas  0.154 (0.018) 0.170 
  
-0.732 (0.112) -0.958  
5 Guayas 0.226 (0.017) 0.221 
  
-1.131 (0.065) -1.267  
6 Los Rios 0.194 (0.016) 0.240 
  
-0.95 (0.086) -1.191  
Costa †      
(N=1278)           
(K=86)          
(R2=0.2041) 
7 Manabi 0.196 (0.017) 0.185 -0.996 (0.078) -1.080 
8 Azuay 0.289 (0.027) 0.367 
  
-1.408 (0.080) -1.638 
  
9 Bolivar 0.426 (0.030) 0.459 
  
-1.801 (0.090) -1.976  
10 Canar 0.448 (0.033) 0.422 
  
-1.857 (0.108) -1.622  
11 El Carchi 
 
0.284 (0.028) 0.344 
  
-1.434 (0.078) -1.586  
12 Cotopaxi 0.428 (0.026) 0.409 
  
-1.816 (0.083) -1.744  
13 Chimborazo 0.424 (0.035) 0.446 
  
-1.805 (0.102) -1.905 
  
14 Imbabura 0.408 (0.022) 0.373 -1.731 (0.068) -1.575 
15 Loja 0.352 (0.027) 0.342 
  
-1.576 (0.082) -1.622  
16 Pichincha 0.272 (0.027) 0.248 
  
-1.325 (0.087) -1.335  
Sierra        
(N=1716)           
(K=87)          
(R2=0.2561) 
17 Tungurahua 0.393 (0.027) 0.504 
  
-1.690 (0.092) -1.817  
Amazon 
Region**           
(N=270)             
(K=42)     
(R2=0.3190)  
18 Amazon             0.325 (0.032) 0.277 -1.202 (0.192) -1.339 
Note: Hunger mapping results are based up predictions of a national-level model calculated in PovMap 2.0 
*   Survey estimates of malnutrition prevalence and mean HAZ scores are based on children 1 - 5 years of age with 
HAZ = ± 5. Prevalences weighted using the inverse of the household sampling fraction (varname=factor) 
 †  No locational effect used in Beta Model    ( ) Standard Errors Displayed in Parentheses 
** Amazon Region model run with individual, household, and dwelling-level variables due to small N 
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3.2 Prevalence of Malnutrition by SAE Estimation 
 
Table 3.2 shows the mean, median and range of prevalence of malnutrition according to 
the three anthropometric indicators, as estimated by SAE.  Many of the maps shown 
below describe malnutrition prevalence in terms of the distribution within the country, 
that is, by national-level quartile.  By contrast, this table and the map that follows give 
information about the absolute, not the relative prevalence of malnutrition.  We estimated 
prevalence of all three commonly used anthropometric indicators, but in the rest of this 
report we discuss only height for age (chronic malnutrition).  Low weight for height is 
quite uncommon in Ecuador, and estimates are less reliable for more infrequent 
outcomes.  And weight for age provides less information than height for age, because it 
can be the result of either growth retardation or excessive thinness, so that its 
interpretation is difficult. 
 
 
Table 3.2: Country Descriptive Statistics on Malnutrition 
 Malnutrition Prevalence  
 Height for Age  Weight for Age Weight for height 
    
Mean a 30.86 14.71 3.75 
Median 30.41 14.21 2.33 
IQR b 22.20 – 38.07 11.23 – 17.91 1.41 – 5.34 
Minimum 9.33 4.28 0.37 
Maximum 61.80 34.23 31.59 
National Prevalence 
(mean prev, weighted) 26.96 15.14 0.99 
a  Simple mean of the small areas, based on small area estimates at the cantón   level. 
b  IQR= Inter-quartile range 
 
In  most of the discussion that follows, we present results in relative terms, that is, in 
terms of quartiles estimated based on national data.  Map 2, below, shows the prevalence 
of chronic malnutrition, measured by height for age z-score below -2 SD, according to 
fixed categories of percent prevalence.  
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Map 2: Standardized Categories 
 
 
 
 
 
 
The distribution of prevalence tells a clear story.  A number of cantones in Ecuador show 
prevalences between 40.1 and 60 percent; these are all located in the Sierra region.  Only 
one cantón shows a prevalence rate above 60 percent, also in the Sierra region.  Lower 
prevalence rates are seen along the coast, and moderate prevalence rates in the Amazon 
region.  There is little question that chronic malnutrition is concentrated in the Sierra.  No 
canton in Ecuador has malnutrition prevalence below 10 percent.  
 
In the discussion that follows, results are presented largely in terms of quartiles of 
malnutrition prevalence and numbers of children affected.  The quartiles emphasize how 
areas within the countries vary with respect to each other, not with respect to an absolute 
level.  The next two maps demonstrate the contribution made by using the approach of 
Small Area Estimation.  Map 3 shows the prevalence of stunting at the province level, the 
greatest level of disaggregation that is usually possible with nutrition survey data.  Map 4 
shows malnutrition prevalence at the cantón level, according to national quartiles. 
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Map 3 
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Map 4 
 
 
 
This map clearly demonstrates the value of disaggregating to the canton level, because of 
the variability among cantones within a province.  The coastal provinces in particular 
show significant variation, and there are important variations in the Amazon region and 
in the southern province of Loja. It is clear, as in the previous map, that prevalence of 
malnutrition is highest in the Sierra region, Note also that the highest quartile of 
prevalence ranges from 38 percent to 62 percent; thus there is one canton on the coast of 
Guayas that shows a relatively high prevalence, despite being in the moderate category in 
the previous, fixed-category map.  Note also that this canton differs noticeably from the 
rest of Guayas. 
 
3.3 Number of Malnourished Children 
 
The prevalence rates, though, tell only part of the story.  The following map (Map 5) 
shows how the distribution of malnutrition appears based on absolute numbers of affected 
children rather than on percent prevalence.  Note the very wide range represented by the 
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highest quartile.  Because there are only a few very densely populated cantones, 
including Quito and Guayaquil, the highest quartile of cantones based on number of 
malnourished children extends into some much less densely populated regions of the 
country.  These numbers reflect the combination of population density and prevalence 
rate.  The Sierra region is worst off in terms of both percent prevalence and absolute 
numbers, as is the southern cantón in the southwest province of Guayas.  The differences 
between numbers and percent prevalence are moderate. Still, a program targeted to the 
quartile of cantons with the highest percent prevalence would reach an estimated 77,029 
chronically malnourished children, or 26 percent of the total, while targeting only the ten 
cantones with the highest numbers of malnourished children would reach 122,799, or 42 
percent of the estimated total of 291,421 malnourished children in the country. Clearly, a 
dual strategy is required to reach both areas of high prevalence and areas where high 
numbers of children are affected with malnutrition. 
 
 
Map 5 
 
 
The figure below (Figure 2) shows in graphic form at the province level how the 
prevalence and absolute numbers of malnourished children vary. 
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Figure 1 
Range and Number of Malnourished Children In Ecuador (based on HAZ) by Province and Zone 
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3.4 Malnutrition and Poverty Prevalence 
 
Malnutrition is strongly related to poverty, as is well documented in the literature. But 
poverty is not a perfect predictor of the presence of malnutrition, because there are 
multiple factors besides poverty that affect children’s nutritional status.  Map 6 shows 
graphically the extent to which poverty and malnutrition prevalence differ at the canton 
level, with poverty measured according to INEC’s indicator of ‘extreme poverty’ 
according to unsatisfied basic needs.7.  The map shows cantons that are in the same 
quartile of poverty and hunger; those that differ by only one quartile, and those that differ 
by two or more (that is, a canton in the lowest quartile of poverty but the third or fourth 
quartile of malnutrition prevalence).   
 
Map 6 
 
 
 
                                                 
7 According to this criterion, a household is poor if it lacks one or more of the indicators of basic needs; it is 
in extreme poverty if it lacks two or more.  The basic needs include housing, employment, health, and 
schooling indicators. 
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The pink colors indicate that malnutrition estimates are higher than poverty; in the blue 
areas, poverty is higher.  The darker colors indicate greater divergence.  It is striking how 
few areas show agreement between the poverty and the malnutrition quartiles of 
prevalence, and how many diverge by two or more quartiles.  Note also that there seems 
to be a concentration of cantons where malnutrition rates exceed those of poverty in the 
Sierra region, whereas poverty is more likely to be greater than malnutrition in the coastal 
areas (with the exception of one canton in Guayas that shows high malnutrition 
prevalence in all the maps). 
 
This has important implications for targeting.  If a nutrition program were targeted to 
cantons with the highest prevalence of malnutrition, only 26% of the malnourished 
children in the country would be captured: 77,031 out of an estimated total of 291,428 
malnourished children.  Fully 70% of these children live in cantons that are not in the 
highest quartile of poverty. Targeting to the highest-prevalence poverty quartile would 
capture 14% of all malnourished children, while targeting to the highest quartile of 
malnutrition prevalence would capture 26% percent. 
4. Discussion 
  
Ecuador is in the process of developing a new, integrated strategy to combat childhood 
malnutrition.  Disaggregated estimates of malnutrition estimates can make a critical 
contribution to the design and targeting of such programs, by focusing efforts in the areas 
where they are most needed.   
 
Small Area Estimation has enormous potential to guide policy decisions to address 
malnutrition.  Nutrition surveys cannot generally be disaggregated below the level of 
province, and we have seen that there is wide variation in malnutrition prevalence within 
provinces.  With the information provided by these estimates, much better targeting is 
possible.   
 
A key result of the analysis is the demonstration that areas of high malnutrition 
prevalence are not always those where the greatest numbers of malnourished children are 
living.  These results suggest establishing targeting mechanisms and priorities based on a 
dual strategy: one based on locating the large number of malnourished children living in 
relatively more affluent urban areas, and another based on reaching those areas that have 
very high prevalence, many of them in more remote and rural locations. 
 
Malnutrition is in many ways a more complex and less predictable phenomenon than 
poverty, subject to the influence of more unobservable (in a survey setting) factors 
relating to child and caretaker characteristics and family environment.  For this reason, it 
would build confidence in the application of SAE techniques to estimating malnutrition 
prevalence if a body of empirical work were produced that confirmed their accuracy with 
on-the-ground verification.  The criterion for accuracy is correct classification: if areas 
are divided into highest prevalence, high, medium, and low, does the measurement of 
malnutrition on the ground preserve these same classifications?   
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We hoped to provide even more disaggregated estimates of malnutrition prevalence, but 
these estimates were generally too imprecise for us to have confidence in these results. It 
might well be possible to improve precision by modifying the model, eliminating 
imprecisely estimated parameters and judiciously adding interaction terms, and by 
eliminating multivariate outliers through robust regression implemented prior to running 
the data in PovMap. It would be worth making this effort particularly for those cantones 
that comprise large populations: Quito and Guayaquil.  At the same time, it may well be 
that for most policy purposes, the first sub-provincial level is sufficient for most purposes 
given the administrative structure in place in these countries.  Once a geographic area is 
identified as high-risk, further targeting at the household or individual level is needed in 
any case. 
 
The power of the SAE technique is that it allows conclusions to be drawn about 
conditions on the ground at a level of detail that would be impossible if these conclusions 
had to be based on primary data collection.  Once a model is developed, SAE could 
presumably be used also to track changes in the local situation, and thus probable 
changes in the prevalence of malnutrition.  Recall, though, that the disaggregated 
prevalence estimates are based on census data.  Typically, censuses are repeated at best at 
ten-year intervals, while surveys may be repeated every five or six years.  A new survey, 
the Encuesta de Condiciones de Vida, was recently completed in Ecuador, and a 
replication of this analysis is planned using this new data source.  This new analysis will 
make it possible to explore whether the underlying factors associated with malnutrition in 
the country have changed, so that the direction or strength of the association of a 
particular condition or characteristic with nutritional status was altered.  But it is the 
census that provides the information about the distribution of those conditions, for 
example, notable changes in housing quality, sanitation, access to public services or to 
roads and markets that would permit re-estimation of malnutrition prevalence.     
5. Next steps 
 
 The Frente Social of the Government of Ecuador is committed to using the SAE 
technique in the development and targeting of its new anti-hunger strategies. Our 
experience suggests that this technique is both feasible and potentially valuable as a 
means of understanding the nature of the nutrition problem in different areas of the 
country so as to adapt planned programs to the specific context and to target resources 
appropriately for maximum effect.  It will be crucial to build expertise and experience in 
within the Government, so there is a permanent capacity to apply this statistical 
technique. 
 
A second effort that is already in process is the modification of PovMap to adapt it to the 
specialized needs of malnutrition estimation: specifically, to adjust for the multiple layers 
of clustering, and also to allow for negative values of the outcome variable.  This will 
produce estimates that are more statistically defensible, with standard errors that are a 
more accurate reflection of the precision of the estimate.  Whether this improves the 
results in the sense that is changes the classification of the areas is an empirical question 
that would be worthwhile to investigate. 
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Field-testing of the prevalence estimates produced by the SAE technique is a high 
priority.  Promotion of the use of SAE and hunger mapping is based on the confidence 
that the estimates produced are both valid and accurate.  Up to now, there have been few 
field studies that would verify the SAE approach, and more of these have related to 
poverty than to malnutrition. Plans now under way to conduct empirical validation 
studies will make an important contribution. 
 
We recommend harmonizing data collection efforts within countries.  Often, different 
government agencies are responsible for different data collection efforts, but there is no 
reason why they could not consider the possibilities for improving the consistency of 
these efforts.  A series of workshops that would bring together the responsible people in a 
country to consider the possibilities for improving coordination among various surveys 
might start a productive process that, in the longer term, would improve the usefulness of 
all the data collection efforts. 
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Table A1: Data Requirements for the Prediction of Malnutrition 
 
Level 
 
 
Variable 
 
 
Possible Source 
   
Individual    Age in months Census, Survey 
    Gender Census, Survey 
    Birth Order  Survey; rare in census 
    Food consumption Rare in survey; never in census 
    Illness Survey, not census 
   
Household    Household size Census, survey 
    Number of children under 5 yrs of age Census, survey 
    Number of adult females Census, survey 
    Number of persons per room - crowding Census, survey 
    Education of child’s mother 
Survey; usually no link to mother in 
census 
    Education levels of adult household members Census, survey 
   Economic status, wealth – ownership of key 
   consumption goods 
 
 Census, survey 
 
   Food consumption: 
      Adequacy 
      Diversity 
      Sources – purchase, home production, etc. 
 
Rarely if ever available in survey; 
never in census 
    Quality of housing Census, Survey 
    Household water source Census, Survey 
    Household sanitation: latrine, garbage disposal Census, Survey 
    Electricity, fuel, telephone Census, survey 
    Income, total, by source, earner Rarely collected in survey or census 
    Livelihoods: income sources, earners Limited information 
    Female/Male household head Census, Survey 
    Ethnicity of members Usually available census and survey 
    Location: urban/rural Census, survey 
    Household food insecurity Rarely collected in survey or census 
   
Community/Cluster    Economic Inequality  Can be computed from hh assets 
 
   Marketing infrastructure: 
      Access to roads 
      Transportation infrastructure 
      Volatility of prices 
GIS 
GIS 
Secondary sources; rarely avail. 
 
   Services: 
      Access to health services 
      Access to/enrollment in school 
Government sources 
 
 
 
  Local livelihoods: 
      Dependence on agriculture 
      Unemployment 
      Remittances 
 
Variable data, often not consistent 
between survey and census 
    Distance in kilometers to urban centers, markets GIS 
    Ethnic diversity Census 
   
Province/Region Land type, quality, land uses GIS 
 Climate: Rainfall; Droughts; Floods GIS 
 
   Topography - 
        Elevation, slope 
GIS 
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Table A2: Variables Used in the Analysis of Malnutrition, Ecuador 
 
 
 
a The Earth Resources Observation and Science system, part of the US Geological Survey 
b Sistema Integrado de Indicadores Sociales del Ecuador 
c a. Disenventar is a project of the Latin American Network of Social Studies on Disaster Prevention (“La 
Red”):  http://www.desinventar.org/:Sistema de Inventario de Desastres  
d Sistema Nacional de Estadísticas Educativas 
e Encuesta de Recursos y Actividades de Salud  f Ministerio de Salud Pública 
Level 
 
 
Variable 
 
Source 
 
   
Individual Child  Nutrition Status ENDEMAIN 
    Age Census, ENDEMAIN 
    Gender Census, ENDEMAIN 
   
Household    Household size Census, ENDEMAIN 
    Number of children under five yrs of age Census, ENDEMAIN 
    Number of adult females Census, ENDEMAIN 
    Number of persons per room - crowding Census, ENDEMAIN 
    Primary language of members  Census, ENDEMAIN 
    Primary ethnicity of members  Census, ENDEMAIN 
   Number of children (6-11 yrs of age) in/out of   
 primary school   
Census, ENDEMAIN 
 
   Number of children (12-16 yrs of age) in/out of   
 secondary school   
Census, ENDEMAIN 
 
  Tenancy status   Census, ENDEMAIN 
   Dwelling type and material of roof, walls, and 
 floor 
Census, ENDEMAIN 
 
    Household water source and waste water  disposal Census, ENDEMAIN 
 
   Household sanitation: methods of garbage 
   disposal, access to toilet facilities 
Census, ENDEMAIN 
    Electricity, cooking fuel, telephone Census, ENDEMAIN 
    Location: urban/rural Census, ENDEMAIN 
   
Community/Sector   Female headship (percent)  Census 
    Percent of Spanish-speaking and mestizo households Census 
    Education level and literacy of household heads Census 
    Housing tenancy, quality and building materials Census 
  Sanitation services: water, septic, garbage Census 
    Household services – electricity, fuel, telephone Census 
   
Region/Parroquia     Access to roads WFP 
    Access to markets  CIAT 
    Topography  EROS System, USGSa 
    Land type, erosion SIISEb 
    Earthquake and volcano risk SIISE 
  Landslides and flooding  Desinventarc 
  Infant mortality rate SIISE 
SIISE/SINECd   # of Primary/secondary students per classroom 
SIISE/ERASe   # of out/ inpatient health facilities per 1000  
SIISE/MSPf     Malaria and Dengue incidence per 100,000 
  Ethnicity (Indigenous, Black, Mestizo, White) Census 
    Population density Census/WFP 
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 Introduction 
 
These tables present technical information in support of the analysis of childhood 
malnutrition in Ecuador.  The analysis used Small Area Estimation techniques, 
combining census and survey data, to develop estimates of the prevalence of childhood 
chronic malnutrition, defined as low height for age (HAZ below -2 SD) in children 6 to 
59 months of age.  The analysis was performed by researchers at the Friedman School of 
Nutrition Science and Policy, Tufts University, Boston, Massachusetts, with support and 
collaboration from the World Food Programme, Latin America and Caribbean Office.  
The results of this analysis are reported in Mapping Hunger: A Report on Mapping 
Malnutrition Prevalence in the Dominican Republic, Ecuador, and Panama (B.L.Rogers, 
J.P.Wirth, K.Macías, P.Wilde), March 22, 2007. 
 
The analysis used Small Area Estimation, using software developed by the World Bank 
called PovMap.  In this technique, a model is developed (the Beta model) using survey 
data containing information on the nutritional outcomes of interest.  The model uses 
variables that are also present in the national census, or variables that can be derived from 
the census or from geographic information sources. Once the predictive model is 
developed, the model is applied to census data, producing a predicted prevalence of 
malnutrition for every geographic unit.  A detailed discussion of the technique and a 
guide to its application may be found in a report prepared for the World Food 
Programme, Latin America and Caribbean Office, entitled  Introduction to the Estimation 
of Malnutrition Prevalence by Small Area Estimation using the PovMap Program, by 
Rogers, Wirth, Wilde, and Macías, March 2007. 
 
The value of the Small Area Estimation technique is that it allows the estimation of 
malnutrition prevalence at levels of disaggregation below that typically possible in a 
survey. The surveys we used were representative at the level of Province.  Using Small 
Area Estimation, we were able to produce estimates at the next administrative unit below 
Province: the cantón  
 
The following tables present the following detailed results.  Table 1 shows the estimated 
prevalence of chronic childhood malnutrition (HAZ below -2 SD), and the estimated 
number of children age 6 to 59 months who are malnourished in each canton, arrayed by 
Province.   
 
Table 2 shows the variable names, descriptions, type of variable (continuous or 
dichotomous), and the source of the variable.  
 
Table 3 presents the results of the estimation of the Beta (predictive) model for HAZ 
scores: variables with their regression coefficients and related regression statistics.  We 
estimated separate equations for different zones of the country.  For Ecuador, we used the 
seven regions that were the basis of the survey’s sample design:  Coast Urban and Rural, 
Sierra Urban and Rural, Quito, Guayaquíl, and Amazonia.   
 
Technical Appendix  2
 Table 4 describes exactly how variables in the survey and the census were recoded so that 
the same variables would be used in developing the predictive equation using the survey, 
and applying the model in the census.  In some cases, similar variables, such as type of 
roof, walls, floor, or levels of education, were collected using slightly different response 
categories in the two data sets.  These tables show how each variable was reconciled. 
 
Finally, Table 5 compares, for each variable drawn from the census and the survey, the 
mean value in the census, and the mean value in the survey.   
 
The information in these tables contributes to the interpretation of the results presented in 
the Hunger Mapping report referenced above. 
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Table E1: Ecuador Cantón Prevalence and Number of Children Affected: HAZ 
Cantón Name ID Prevalence Standard 
Error
Total 
Children 
Malnourished 
Children
Azuay  
Cuenca 101 25.17 3.22 35571 8955
Girón 102 27.81 4.26 1129 314
Gualaceo 103 36.46 3.71 4141 1510
Nabón 104 50.87 4.81 1812 922
Paute 105 30.12 3.58 2467 743
Pucará 106 29.32 4.98 2274 667
San Fernando 107 44.50 6.53 366 163
Santa Isabel 108 27.88 4.11 1890 527
Sigsig 109 39.34 4.57 2826 1112
Oña 110 43.59 7.83 285 124
Chordeleg 111 36.02 4.37 1143 412
El Pan 112 43.85 5.00 233 102
Sevilla de Oro 113 44.08 5.74 483 213
Guachapala 114 30.42 5.32 279 85
Bolivar        
Guaranda 201 45.92 3.83 8404 3859
Chillanes 202 43.78 4.58 1868 818
Chimbo 203 40.38 4.10 1257 508
Echeandía 204 39.55 4.86 1088 430
San Miguel 205 38.62 4.01 2229 861
Caluma 206 31.85 5.79 1024 326
Las Naves 207 36.17 4.71 532 192
Cañar       
Azogues 301 39.80 3.73 5742 2285
Biblián 302 44.86 4.30 1738 780
Cañar 303 49.44 4.02 6392 3161
La Troncal 304 43.65 5.91 4873 2127
El Tambo 305 47.56 5.91 936 445
Déleg 306 46.42 5.72 457 212
Suscal 307 46.24 7.13 561 259
El Carchi       
Tulcán 401 24.76 3.03 6376 1579
Bolívar (De Carchi) 402 31.19 5.53 1200 374
Espejo 403 34.50 4.81 1158 399
Mira 404 36.81 6.02 1186 437
Montúfar 405 29.28 4.40 2486 728
San Pedro de Huaca 406 29.08 4.91 620 180
Cotopaxi      
Latacunga 501 40.83 3.11 12585 5139
La Maná 502 26.70 4.76 3195 853
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 Table E1: Ecuador Cantón Prevalence and Number of Children Affected: HAZ 
Cantón Name ID Prevalence Standard 
Error
Total 
Children 
Malnourished 
Children
Pangua 503 34.42 4.58 2116 728
Pujilí 504 42.51 3.89 6963 2960
Salcedo 505 55.75 3.18 4590 2559
Saquisilí 506 54.40 4.04 2152 1171
Sigchos 507 47.22 3.89 2514 1187
Chimborazo      
Riobamba 601 40.24 3.92 15678 6308
Alausí 602 38.37 4.19 5327 2044
Colta 603 61.80 5.18 4042 2498
Chambo 604 35.51 7.51 982 349
Chunchi 605 25.42 6.96 1425 362
Guamote 606 46.12 8.74 4760 2195
Guano 607 43.40 5.36 3554 1542
Pallatanga 608 44.01 6.65 1265 557
Penipe 609 43.51 9.06 463 201
Cumanda 610 26.29 5.76 1019 268
El Oro      
Machala 701 11.15 1.52 17941 2001
Arenillas 702 22.28 3.20 1900 423
Atahualpa 703 35.25 12.57 397 140
Balsas 704 26.70 7.83 545 146
Chilla 705 27.48 10.20 320 88
El Guabo 706 22.20 3.04 3996 887
Huaquillas 707 19.94 3.73 3714 740
Marcabelí 708 16.72 3.92 488 82
Pasaje 709 18.20 2.18 5270 959
Piñas 710 20.40 6.64 1991 406
Portovelo 711 25.21 6.29 927 234
Santa Rosa 712 15.17 2.35 5313 806
Zaruma 713 24.55 8.49 2039 501
Las Lajas 714 22.47 8.07 424 95
Esmeraldas      
Esmeraldas 801 11.54 1.85 13366 1542
Eloy Alfaro 802 15.59 5.05 3948 616
Muisne 803 23.06 3.20 2834 653
Quinindé 804 16.30 2.21 9407 1534
San Lorenzo 805 18.96 3.56 3235 613
Atacames 806 20.92 3.11 3131 655
Rioverde 807 17.29 2.94 2568 444
Guayas       
Guayaquil 901 16.95 2.22 159104 26961
Alfredo Baquerizo Moreno 902 18.56 1.96 1946 361
Balao 903 25.79 3.78 1773 457
Balzar 904 21.69 2.50 4640 1007
Colimes 905 22.72 2.70 2152 489
Daule 906 14.76 2.29 7295 1077
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 Table E1: Ecuador Cantón Prevalence and Number of Children Affected: HAZ 
Cantón Name ID Prevalence Standard 
Error
Total 
Children 
Malnourished 
Children
Duran 907 13.67 3.03 15269 2088
El Empalme 908 19.72 2.08 6175 1218
El Triunfo 909 20.74 3.32 3291 682
Milagro 910 17.15 1.82 10914 1872
Naranjal 911 23.63 3.98 5241 1238
Naranjito 912 22.57 2.60 2691 607
Palestina 913 21.45 2.80 1337 287
Pedro Carbo 914 21.11 2.92 3442 727
Salinas 915 54.48 7.46 4587 2499
Samborondón 916 16.54 2.73 3701 612
Santa Elena 917 38.34 4.58 10202 3912
Santa Lucia 918 16.66 2.24 2902 483
Urbina Jado 919 20.94 2.23 4886 1023
San Jacinto de Yaguachi 920 20.58 1.80 4764 980
Playas 921 35.66 5.65 2552 910
Simón Bolívar 922 23.03 2.52 1826 420
Coronel Marcelino Maridueña 923 21.01 3.06 939 197
Lomas de Sargentillo 924 15.70 3.18 1317 207
Nobol (Piedrahita) 925 18.40 5.73 1450 267
La Libertad 926 22.45 6.87 7379 1657
General Antonio Elizalde 
(Bucay) 927 24.28 4.01 852 207
Isidro Ayora 928 20.17 5.94 879 177
Imbabura      
Ibarra 1001 32.09 3.29 12998 4171
Antonio Ante 1002 41.69 4.21 3107 1295
Cotacachi 1003 47.49 3.01 4123 1958
Otavalo 1004 50.42 2.80 9238 4658
Pimampiro 1005 40.92 5.08 1164 476
San Miguel de Urcuquí 1006 35.41 4.62 1420 503
Loja       
Loja 1101 31.30 2.94 15421 4826
Calvas 1102 35.68 4.54 2798 998
Catamayo 1103 31.70 4.04 2776 880
Celica 1104 33.12 4.02 1275 422
Chaguarpamba 1105 33.04 7.28 790 261
Espíndola 1106 38.65 4.29 1843 712
Gonzanama 1107 46.39 4.62 1424 661
Macará 1108 27.76 4.74 1809 502
Paltas 1109 43.22 4.40 2371 1025
Puyango 1110 33.83 4.66 1463 495
Saraguro 1111 46.54 3.58 3155 1468
Sozoranga 1112 52.31 5.25 785 411
Zapotillo 1113 27.42 6.06 966 265
Pindal 1114 28.24 5.66 800 226
Quilanga 1115 50.90 6.76 470 239
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 Table E1: Ecuador Cantón Prevalence and Number of Children Affected: HAZ 
Cantón Name ID Prevalence Standard 
Error
Total 
Children 
Malnourished 
Children
Olmedo 1116 44.21 7.95 599 265
Los Ríos      
Babahoyo 1201 16.57 1.70 11870 1967
Baba 1202 23.34 3.15 3439 803
Montalvo 1203 22.65 3.95 1762 399
Puebloviejo 1204 20.71 2.11 2960 613
Quevedo 1205 17.88 2.28 12165 2176
Urdaneta 1206 23.43 3.01 2358 552
Ventanas 1207 20.89 1.86 7172 1499
Vinces 1208 21.41 2.62 5711 1223
Palenque 1209 19.04 2.60 2020 385
Buena Fé 1210 21.02 2.73 4681 984
Valencia 1211 20.79 4.61 3316 689
Mocache 1212 20.78 2.40 3438 714
Manabí      
Portoviejo 1301 16.06 2.06 20909 3357
Bolivar (De Manabí) 1302 25.77 2.85 3242 835
Chone 1303 19.27 3.17 11112 2141
El Carmen 1304 18.31 2.61 6788 1243
Flavio Alfaro 1305 20.42 2.61 2719 555
Jipijapa 1306 23.96 4.19 5809 1392
Junín 1307 28.73 3.55 1669 479
Manta 1308 13.76 2.41 16588 2283
Montecristi 1309 22.44 3.71 3840 862
Paján 1310 25.64 3.49 3554 911
Pichincha 1311 25.58 3.29 3211 821
Rocafuerte 1312 23.70 4.06 2630 623
Santa Ana 1313 26.00 3.24 4496 1169
Sucre 1314 20.11 3.32 4537 913
Tosagua 1315 21.42 3.63 3073 658
24 de Mayo 1316 27.47 4.31 2789 766
Pedernales 1317 13.56 2.86 5403 733
Olmedo 1318 25.43 4.21 966 246
Puerto López 1319 32.76 6.90 1563 512
Jama 1320 22.55 2.68 1652 373
Jaramijo 1321 28.63 4.78 1232 353
San Vicente 1322 20.53 3.25 1668 342
Morona Santiago      
Morona 1401 30.39 3.98 3807 1157
Gualaquiza 1402 30.89 4.10 1851 572
Limón Indanza 1403 32.35 4.42 1234 399
Palora 1404 29.60 4.70 786 233
Santiago 1405 32.28 5.04 1213 392
Sucúa 1406 36.44 4.39 1792 653
Huamboya 1407 28.28 6.02 934 264
San Juan Bosco 1408 35.37 5.12 372 132
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 Table E1: Ecuador Cantón Prevalence and Number of Children Affected: HAZ 
Cantón Name ID Prevalence Standard 
Error
Total 
Children 
Malnourished 
Children
Taisha 1409 30.41 6.71 1765 537
Logroño 1410 28.49 6.04 624 178
Pablo VI 1411 36.62 6.88 169 62
Napo      
Tena 1501 33.17 4.23 5517 1830
Archidona 1503 30.55 5.11 2370 724
El Chaco 1504 35.41 5.13 638 226
Quijos 1507 34.51 4.01 476 164
Carlos Julio Arosemena Tola 1509 31.89 6.77 316 101
Pastaza      
Pastaza 1601 32.78 3.66 4981 1633
Mera 1602 35.44 5.04 748 265
Santa Clara 1603 34.78 6.15 289 101
Arajuno 1604 30.91 6.51 738 228
Pichincha      
Quito 1701 33.13 3.10 144128 47756
Cayambe 1702 41.62 4.14 7414 3086
Mejía 1703 33.86 5.34 5374 1820
Pedro Moncayo 1704 47.88 4.95 2698 1292
Rumiñahui 1705 21.18 7.56 4971 1053
Santo Domingo 1706 20.42 4.07 27375 5591
San Miguel de Los Bancos 1707 31.26 5.60 1152 360
Pedro Vicente Maldonado 1708 32.13 7.03 1153 371
Puerto Quito 1709 30.74 5.57 1936 595
Tungurahua      
Ambato 1801 35.79 3.22 23567 8435
Baños de Agua Santa 1802 17.54 4.43 1199 210
Cevallos 1803 45.55 7.32 520 237
Mocha 1804 41.45 6.64 462 192
Patate 1805 45.52 5.03 1111 506
Quero 1806 49.25 5.25 1617 796
San Pedro de Pelileo 1807 48.72 3.51 4143 2018
Santiago de Píllaro 1808 49.78 4.24 2677 1333
Tisaleo 1809 57.04 5.71 843 481
Zamora Chinchipe      
Zamora 1901 33.69 3.92 2341 789
Chinchipe 1902 37.49 5.86 999 375
Nangaritza 1903 31.52 5.26 667 210
Yacuambi 1904 36.82 4.95 744 274
Yantzaza 1905 37.20 4.87 1749 651
El Pangui 1906 39.97 4.26 1031 412
Centinela del Condor 1907 39.88 5.68 894 357
Palanda 1908 35.38 5.81 965 341
Sucumbíos      
Lago Agrio 2101 33.56 4.29 6704 2250
Gonzalo Pizarro 2102 31.13 4.83 803 250
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Table E1: Ecuador Cantón Prevalence and Number of Children Affected: HAZ 
Cantón Name ID Prevalence Standard 
Error
Total 
Children 
Malnourished 
Children
Putumayo 2103 27.57 5.64 731 202
Shushufindi 2104 30.23 4.91 3382 1022
Sucumbíos 2105 38.07 4.40 286 109
Cascales 2106 27.64 5.47 898 248
Cuyabeno 2107 32.30 6.09 673 217
Orellana      
Orellana 2201 30.74 4.31 4785 1471
Aguarico 2202 29.94 5.95 457 137
La Joya de los Sachas 2203 31.93 4.86 2904 927
Loreto 2204 29.70 7.06 1983 589
Zonas No Delimitadas      
Las Golondrinas 9001 9.33 4.76 449 42
La Concordia 9002 17.05 3.29 4678 798
Manga del Cura 9003 21.03 3.31 1982 417
El Piedrero 9004 23.17 4.80 654 152
 
 
 
 Table E2: Ecuador Variable Names and Descriptions      
Variable Name Description Typea Source 
Individual-Level Variables     
haz Height for age Z-score C Endemain 
waz Weight for age Z-score C Endemain 
whz Weight for Height Z-score C Endemain 
age1223 Age 12 -23 months  D Census/Endemain 
age2435 Age 24 - 35 months D Census/Endemain 
age3659 Age 36 - 69 months D Census/Endemain 
hombre  Child sex is male D Census/Endemain 
Household-Level Variables     
num_kids059 Number of kids aged 0 to 59 months in the household C Census/Endemain 
num_adfem Number of adult females aged 15 to 64 years in the household C Census/Endemain 
num_tot Number of total members in the household C Census/Endemain 
crowding Ratio of members in the household to rooms used by members in the household C Census/Endemain 
idio_indo Dummy for Majority of the household speaks Indigenous or other language (Yes=1, No=0) D Census/Endemain 
idio_esp Dummy for Majority of the household speaks Spanish (Yes=1, No=0) D Census/Endemain 
ethn_ind Dummy for primarily indigenous household (Yes=1, No=0) D Census/Endemain 
ethn_mes Dummy for primarily mestizo household (Yes=1, No=0) D Census/Endemain 
ethn_neg Dummy for primarily black household (Yes=1, No=0) D Census/Endemain 
ethn_bla Dummy for primarily white household (Yes=1, No=0) D Census/Endemain 
ethn_otr Dummy for primarily other household (Yes=1, No=0) D Census/Endemain 
priminhh Number of children (6-11yrs) in the household attending primary school at time of census/survey D Census/Endemain 
primouthh Number of children (6-11yrs) in the household not attending primary school at time of census/survey D Census/Endemain 
secinhh Number of children (12-16yrs) in the household attending secondary school at time of census/survey D Census/Endemain 
secouthh Number of children (12-16yrs) in the household not attending secondary school at time of census/survey D Census/Endemain 
ten_prop Dummy for Tenancy type of Home Owner (1=Owner w/out mortgage, 0=Other Tenancy types) D Census/Endemain 
ten_hipo 
Dummy for Tenancy type of Mortgage-paying Home Owner (1=Owner w/ mortgage, 0=Other Tenancy 
types) D Census/Endemain 
ten_alqu Dummy for Tenancy type of Renter  (1=Renter, 0=Other Tenancy types) D Census/Endemain 
ten_otro Dummy for Tenancy type of Other type (1=Cedida/gratuita, por servicios, otro, 0=Other Tenancy types) D Census/Endemain 
uso_solo Dummy for User of Sanitation of Exclusive (1=Household Members only, 0=Other Sanitation User types) D Census/Endemain 
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 Table E2: Ecuador Variable Names and Descriptions      
Variable Name Description Typea Source 
uso_letrin 
Dummy for User of Sanitation of Shared (1=Shared by other households/ viviendas, 0=Other Sanitation 
User types) D Census/Endemain 
uso_notien Dummy for User of Sanitation of No Response (1=No Response, 0=Other Sanitation User types) D Census/Endemain 
com_gaselec 
Dummy for Cooking Fuel of Gas/Electricity (1=Household use Gas/Electricity, 0=Other Cooking Fuel 
types) D Census/Endemain 
com_otro 
Dummy for Cooking Fuel of Other (1=Household use Wood/Charcoal, Gasoline/Kerex/No Cocina, 
0=Other Cooking Fuel types) D Census/Endemain 
Vivienda-Level Variables     
viv_casa Dummy for vivienda type of Individual homes (1=Casa Individual, 0=Other vivienda types) D Census/Endemain 
viv_dept Dummy for vivienda type for Apartments (1=Departamento, 0=Other vivienda types) D Census/Endemain 
viv_cuart Dummy for vivienda type for Room in a Dwelling (1=Cuarto, 0=Other vivienda types) D Census/Endemain 
viv_medi Dummy for vivienda type for Mediagua (1=Mediagua, 0=Other vivienda types) D Census/Endemain 
viv_otro 
Dummy for vivienda type for Other (1=Rancho-Chozo-improvisado-Bodega-Otro,  0=Other vivienda 
types) D Census/Endemain 
t_lostej Dummy for Roof type of Tiles/Shingles (1=tile/shingles, 0=Other roof types) D Census/Endemain 
t_zincas Dummy for Roof type of Zinc, Asbestos, or Eternit (1=Zinc/asbestos/eternit, 0=Other roof types) D Census/Endemain 
t_pajaotr Dummy for Roof type of Straw or Other (1=straw/Other , 0=Other roof types) D Census/Endemain 
p_madera Dummy for Wall type of Wood (1=Wood, 0=Other Wall types) D Census/Endemain 
p_adobe Dummy for Wall type of Adobe (1=Adobe, 0=Other Wall types) D Census/Endemain 
p_bloq Dummy for Wall type of Brick (1=Metal, 0=Other Wall types) D Census/Endemain 
p_canaotro Dummy for Wall type of Straw and Other (1=Straw and Other (Otro), 0=Other Wall types) D Census/Endemain 
pis_parqet Dummy for Floor Type of Wood or Parqet (1=Wood or parqet,  0=Other Floor types) D Census/Endemain 
pis_ladrillo Dummy for Floor Type of Cement or Brick (1=Cement/Brick,  0=Other Floor types) D Census/Endemain 
pis_baldosa Dummy for Floor Type of Baldosa or Vinyl (1=Baldosa/vinyl,  0=Other Floor types) D Census/Endemain 
pis_tierotro Dummy for Floor Type of Dirt/Other (1=Dirt/Other,  0=Other Floor types) D Census/Endemain 
agua_redp Dummy for Water Supply of Community Water (1=Communty Water/Piped Water, 0=Other Water types) D Census/Endemain 
agua_pozo Dummy for Water Supply of Well Water (1=Water from Well, 0=Other Water types) D Census/Endemain 
agua_carro 
Dummy for Water Supply of Delivered Water (1=Water delivered from Carro Repartidor, 0=Other Water 
types) D Census/Endemain 
agua_rio Dummy for Water Supply of River Water (1=Water from River, 0=Other Water types) D Census/Endemain 
agua_otro Dummy for Water Supply of Other & Lluvia (1=Other, 0=Defined Water Supply types) D Census/Endemain 
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 Table E2: Ecuador Variable Names and Descriptions      
Variable Name Description Typea Source 
elim_alc Dummy for Sanitation Service (1=Connected to Comm. Septic System, 0=Other Sanitation types) D Census/Endemain 
elim_psept Dummy for Sanitation Service (1=Septic Tank, 0=Other Sanitation types) D Census/Endemain 
elim_pcieg Dummy for Sanitation Service (1=Sump Hole, 0=Other Sanitation types) D Census/Endemain 
elim_otro Dummy for Sanitation Service (1=River/patio/rio/quebrada/otro, 0=Other Sanitation types) D Census/Endemain 
electric Dummy for  Electricity (1=Community Electricity/Planta Privada, 0=No Electricity) D Census/Endemain 
tele Dummy if household has a telephone or cellphone (1=Yes, 0=No) D Census/Endemain 
bas_serv Dummy for Garbage Disposal (1=Collection Service, 0=Other Garbage Disposal) D Census/Endemain 
bas_quem Dummy for Garbage Disposal (1=Burn or Bury Garbage, 0=Other Garbage Disposal) D Census/Endemain 
bas_botan Dummy for Garbage Disposal (1=Throw in River/Stream/patio/public trash, 0=Other Garbage Disposal) D Census/Endemain 
urban Dummy for Vivienda location (1=Urban, 0=Rural) D   
Sector-Level Variables     
sec_fheadhh Percent of households in the census sector that are headed by a female  C Census  
sec_idio_esp Percent of households in the census sector with majority spanish speakers  C Census  
sec_ethn_mes Percent of households in the census sector with majority mestizo ethnicity C Census  
sec_literate Percent of households in the census sector in the census sector whose heads can read and write  C Census  
sec_ed_alf 
Percent of households in the census sector in the census sector whose heads attend centro de 
alfabetizacion C Census  
sec_ed_cprim 
Percent of households in the census sector in the census sector whose heads have completed primary 
school  C Census  
sec_ed_csec 
Percent of households in the census sector in the census sector whose heads have completed 
secondary school  C Census  
sec_ed_suped Percent of households in the census sector whose heads have completed superior education   C Census  
sec_viv_casa Percent of households in the census sector that live in a their own house  C Census  
sec_t_losatej Percent of households in the census sector that have  concrete or tile roof  C Census  
sec_p_bloq Percent of households in the census sector that have walls made of bricks  C Census  
sec_pis_tierotro Percent of households in the census sector  that have floors made of dirt or other material   C Census  
sec_elim_pcieg Percent of households in the census sector that elimate there waste water into sump holes  C Census  
sec_agua_redp Percent of households in the census sector that receive water from community piped system  C Census  
sec_electric Percent of households in the census sector that have electricity C Census  
sec_tele Percent of households in the census sector that have a telephone  C Census  
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 Table E2: Ecuador Variable Names and Descriptions      
Variable Name Description Typea Source 
sec_bas_serv Percent of households in the census sector that have  garbage collection service  C Census  
sec_ten_prop Percent of households in the census sector that own their own home w/out mortgage  C Census  
sec_com_gaselec Percent of households in the census sector whose cooking fuel is either gas or electricity  C Census  
sec_uso_solo Percent of households in the census sector that exclusively use their toilet facilities  C Census  
Parroquia-Level Variables     
elevmean Mean elevation (meters) of Parroquia C EROS 
elevrange Elevation range (meters) in Parroquia C EROS 
accessmean Mean accessability (# minutes) to nearest market C CIAT 
pop_dens Population Density per Parroquia (habitantes/km2) ([TOTPER90]/ [AREA_KILOM]) C SIISE/INEC 
per_road % of  Parroquia within 5km of a paved road C WFP  
volc_50km Dummy if  Parroquia is within 50 kms of active volcano1 C SIISE 
per_erode % of  Parroquia that is experiencing erosion2 C SIISE 
per_natfw % of  Parroquia that is natural forests/bodies of water C SIISE 
per_agrsh % of  Parroquia that is short-cycle agriculture C SIISE 
per_agrper % of  Parroquia that is permanent agriculture C SIISE 
per_urb % of  Parroquia that is urban C SIISE 
per_miner % of  Parroquia that is sand, beach, or mineral deposits C SIISE 
terr_i Dummy if Parroquia is in low risk of earthquakes (1=Y, 0=N) D SIISE 
num_desliz # of land slides (deslizamientos) since 1999 per Canton C Desinventar 
num_water # of water-related disasters per Canton since 1999 6 C Desinventar 
pct_ind %  of Indigenous by Parroquia C SIISE/INEC 
pct_afro % of AfroEcuadorian by Parroquia C SIISE/INEC 
pct_mest % of Mestizo by Parroquia C SIISE/INEC 
pct_blan % of White by Parroquia C SIISE/INEC 
inf_tp Infant mortality rate per Parroquia (per 1000 live births)  C 
SIISE/INEC 
 (est. vitales) 
alplp_t Alumnos/as por plantel -  Primaria - per Parroquia  C SIISE/SINEC 
alplas_t Alumnos/as por plantel -  Secundaria - per Parroquia C SIISE/SINEC 
n_si_1001 Out-patient Health Centers per Parroquia (# per 1000 people)* C SIISE/ERAS 
n_ci_1001 In-patient Health Centers per Parroquia (# per 1000 people)* C SIISE/ERAS 
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Table E2: Ecuador Variable Names and Descriptions      
Variable Name Description Typea Source 
prdengue Dengue Fever per Province (# per 100,000 people) C SIISE/MSP 
prpalud Malaria per Province (# per 100,000 people) C SIISE/MSP 
Model Variables       
zparr_cod Unique ID 7 Digits long - Zone (1), Province (2), Canton (2), Parroquia (2)  Census/Endemain 
sweight Survey weight, equal to expansion factor weight variable pesomef  Endemain 
cweight  Census Weight, a constant equal to one   Census 
    
a Base Case refers to the variable that is omitted from the model to avoid overspecificity (i.e. the "dummy variable trap")   
b D=Dichotomos (Dummy) Variable, C=Continuous Variable   
1 Active Volcanos include: Cayambe, El Reventador, Antizana, Cotopaxi, Tungurahua, Guagua Pichincha, Sangay, Quilotoa   
2 Erosion variable determined by summing the area of the following ten land use categories: Areas en proceso de erosión, Areas erosionadas,  
Bosque natural - Areas erosionadas, Caña de azúcar - Areas en proceso de erosión, Cultivos de ciclo corto - Areas en proceso de erosion,  
Cultivos de ciclo corto - Areas erosionadas, Pastos naturales - Areas erosionadas, Pastos plantados - Areas erosionadas, Páramo - Areas  
erosionadas, Vegetación arbustiva - Areas erosionadas.  
3 Earthquake zones are not mutually exclusive, and therefore all can be included in the model (i.e. one parroqui may be in 2 earthquake zones) 
4 Bosque Seco Montano Oriental (BSMOr) and Bosque Seco Montano Occidental (BSMOc) are combined b/c BSMOr occupies <400 sq. km and 
borders BSMOc 
5 Paramo Humedo, Paramo Seco, and Nieve are combined as they each occupy a small geographic area and represent similar geographic  
conditions 
 
 
 
 
 Table E3 Zone 1. Ecuador Regression Results - Quito    
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
_intercept_ 4.067 5.337 0.762 0.447
ACCESSMEAN 0.006 0.037 0.162 0.872
AGE2435_1 0.260 0.157 1.652 0.099
AGE3659_1 -0.071 0.138
-
0.518 0.605
AGUA_CARRO_1 -0.240 0.660
-
0.364 0.716
AGUA_OTRO_1 0.342 0.569 0.601 0.548
AGUA_POZO_1 0.353 0.914 0.386 0.700
AGUA_RIO_1 1.056 0.837 1.262 0.208
ALPLAS_T -0.007 0.006
-
1.255 0.210
ALPLP_T -0.005 0.011
-
0.504 0.615
BAS_BOTAN_1 0.298 0.379 0.786 0.432
BAS_QUEM_1 0.198 0.399 0.495 0.621
COM_OTRO_1 -0.009 0.324
-
0.028 0.977
CROWDING 0.051 0.053 0.973 0.331
ELEVMEAN 0.000 0.002 0.116 0.907
ELEVRANGE 0.000 0.001
-
0.474 0.636
ELIM_OTRO_1 -0.526 0.315
-
1.669 0.096
ELIM_PCIEG_1 -0.530 0.464
-
1.142 0.254
ELIM_PSEPT_1 -0.402 0.349
-
1.153 0.250
ETHN_BLA_1 -0.426 0.233
-
1.831 0.068
ETHN_IND_1 -0.421 0.205
-
2.052 0.041
ETHN_NEG_1 -0.479 0.410
-
1.168 0.243
ETHN_OTR_1 1.376 1.153 1.193 0.234
HOMBRE_1 0.154 0.114 1.357 0.176
INF_TP -0.037 0.025
-
1.488 0.138
NUM_ADFEM -0.134 0.097
-
1.378 0.169
NUM_KIDS059 -0.097 0.106
-
0.920 0.358
PIS_BALDOSA_1 0.263 0.177 1.486 0.138
PIS_LADRILLO_1 -0.146 0.158
-
0.923 0.357
PIS_TIEROTRO_1 -0.095 0.309
-
0.308 0.758
PRIMINHH 0.031 0.080 0.386 0.700
PRIMOUTHH -0.148 0.215
-
0.688 0.492
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 Table E3 Zone 1. Ecuador Regression Results - Quito    
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
P_ADOBE_1 -0.301 0.230
-
1.310 0.191
P_CANAOTRO_1 -0.116 0.832
-
0.139 0.889
P_MADERA_1 -0.661 0.527
-
1.254 0.211
SEC_AGUA_REDP -0.003 0.004
-
0.646 0.519
SEC_BAS_SERV -0.004 0.012
-
0.348 0.728
SEC_COM_GASELEC 0.049 0.038 1.291 0.197
SEC_ED_ALF 0.080 0.169 0.471 0.638
SEC_ED_CPRIM -0.004 0.016
-
0.283 0.777
SEC_ED_CSEC 0.013 0.018 0.732 0.464
SEC_ED_SUPED 0.021 0.010 2.059 0.040
SEC_ELECTRIC 0.033 0.020 1.641 0.102
SEC_ELIM_PCIEG -0.002 0.010
-
0.226 0.821
SEC_ETHN_MES 0.009 0.008 1.085 0.279
SEC_FHEADHH -0.012 0.013
-
0.885 0.377
SEC_IDIO_ESP 0.014 0.024 0.570 0.569
SEC_LITERATE 0.010 0.031 0.312 0.755
SEC_PIS_TIEROTRO 0.007 0.015 0.482 0.630
SEC_P_BLOQ 0.000 0.008 0.011 0.991
SEC_TELE -0.002 0.004
-
0.538 0.591
SEC_TEN_PROP -0.001 0.009
-
0.119 0.905
SEC_T_LOSATEJ -0.009 0.007
-
1.358 0.175
SEC_USO_SOLO -0.013 0.023
-
0.552 0.582
SEC_VIV_CASA -0.007 0.005
-
1.300 0.195
TELE_1 -0.125 0.151
-
0.828 0.408
TEN_ALQU_1 -0.476 0.177
-
2.690 0.008
TEN_HIPO_1 -0.231 0.349
-
0.662 0.509
TEN_OTRO_1 -0.344 0.173
-
1.990 0.047
T_PAJAOTR_1 -0.531 0.552
-
0.963 0.336
URBAN_1 1.763 0.805 2.188 0.029
USO_LETRIN_1 0.150 0.671 0.223 0.823
USO_NOTIEN_1 -0.488 0.440
-
1.109 0.268
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 Table E3 Zone 1. Ecuador Regression Results - Quito    
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
VIV_CUART_1 -0.013 0.217
-
0.062 0.951
VIV_DEPT_1 0.163 0.177 0.920 0.358
VIV_MEDI_1 0.046 0.214 0.216 0.829
VIV_OTRO_1 -0.519 0.703
-
0.737 0.462
     
N 396    
K 66    
R-Square 0.264    
Adjusted R-Square 0.117       
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Table E3 Zone 2. Ecuador Regression Results - Guayaquil 
  
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
_intercept_ 7.771 11.590 0.670 0.503
ACCESSMEAN 0.027 0.025 1.047 0.296
AGE2435_1 -0.016 0.170
-
0.096 0.923
AGE3659_1 -0.403 0.151
-
2.668 0.008
AGUA_CARRO_1 0.038 0.285 0.134 0.893
AGUA_OTRO_1 0.095 0.512 0.185 0.854
AGUA_POZO_1 -2.784 1.199
-
2.323 0.021
BAS_BOTAN_1 -0.061 0.274
-
0.222 0.824
BAS_QUEM_1 0.239 0.629 0.380 0.704
COM_OTRO_1 -0.327 0.381
-
0.860 0.390
CROWDING 0.046 0.048 0.951 0.342
ELECTRIC_1 0.190 0.611 0.311 0.756
ELIM_OTRO_1 -0.733 0.351
-
2.085 0.038
ELIM_PCIEG_1 -0.394 0.307
-
1.285 0.200
ELIM_PSEPT_1 -0.344 0.244
-
1.409 0.160
ETHN_BLA_1 0.038 0.227 0.165 0.869
ETHN_IND_1 -0.042 0.442
-
0.094 0.925
ETHN_NEG_1 0.207 0.284 0.730 0.466
ETHN_OTR_1 0.185 0.543 0.340 0.734
HOMBRE_1 -0.188 0.118
-
1.590 0.113
NUM_ADFEM 0.129 0.108 1.196 0.233
NUM_KIDS059 -0.196 0.109
-
1.799 0.073
NUM_TOT -0.040 0.053
-
0.753 0.452
PIS_BALDOSA_1 0.421 0.293 1.439 0.151
PIS_LADRILLO_1 0.392 0.260 1.504 0.134
PIS_TIEROTRO_1 -0.254 0.405
-
0.627 0.531
PRIMINHH -0.134 0.095
-
1.418 0.157
PRIMOUTHH 0.206 0.259 0.793 0.428
P_CANAOTRO_1 -0.083 0.298
-
0.279 0.780
P_MADERA_1 0.509 0.394 1.292 0.197
SECINHH -0.187 0.136
-
1.378 0.169
SECOUTHH 0.005 0.367 0.014 0.989
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 Table E3 Zone 2. Ecuador Regression Results - Guayaquil 
  
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
SEC_AGUA_REDP 0.007 0.003 2.083 0.038
SEC_BAS_SERV 0.001 0.005 0.122 0.903
SEC_COM_GASELEC -0.071 0.036
-
2.002 0.046
SEC_ED_ALF 0.012 0.156 0.077 0.938
SEC_ED_CPRIM -0.013 0.015
-
0.897 0.370
SEC_ED_CSEC -0.013 0.017
-
0.763 0.446
SEC_ED_SUPED -0.008 0.014
-
0.584 0.559
SEC_ELECTRIC -0.060 0.031
-
1.975 0.049
SEC_ELIM_PCIEG 0.003 0.010 0.310 0.757
SEC_ETHN_MES 0.001 0.007 0.102 0.919
SEC_FHEADHH 0.010 0.016 0.659 0.510
SEC_IDIO_ESP 0.063 0.113 0.557 0.578
SEC_LITERATE 0.024 0.032 0.749 0.454
SEC_PIS_TIEROTRO 0.004 0.017 0.244 0.807
SEC_P_BLOQ -0.005 0.010
-
0.452 0.652
SEC_TELE -0.006 0.007
-
0.754 0.452
SEC_TEN_PROP 0.007 0.008 0.850 0.396
SEC_T_LOSATEJ 0.011 0.008 1.384 0.167
SEC_USO_SOLO 0.009 0.020 0.419 0.676
SEC_VIV_CASA -0.002 0.007
-
0.252 0.801
TELE_1 0.139 0.142 0.973 0.331
TEN_ALQU_1 -0.068 0.212
-
0.319 0.750
TEN_HIPO_1 0.722 0.300 2.406 0.017
TEN_OTRO_1 0.001 0.172 0.005 0.996
T_PAJAOTR_1 0.387 0.516 0.750 0.454
URBAN_1 3.302 3.549 0.930 0.353
USO_LETRIN_1 -0.327 0.388
-
0.843 0.400
USO_NOTIEN_1 0.509 0.394 1.293 0.197
VIV_CUART_1 -0.050 0.349
-
0.144 0.886
VIV_DEPT_1 0.294 0.220 1.332 0.184
VIV_MEDI_1 0.152 0.244 0.625 0.533
VIV_OTRO_1 0.065 0.419 0.155 0.877
     
N 361    
K 63    
R-Square 0.317    
Adjusted R-Square 0.173       
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Table E3 Zone 3. Ecuador Regression Results - Costa 
  
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
_intercept_ 7.035 4.940 1.424 0.155
ACCESSMEAN 0.003 0.003 0.965 0.335
AGE2435_1 0.089 0.083 1.080 0.280
AGE3659_1 0.005 0.073 0.065 0.948
AGUA_CARRO_1 -0.119 0.155
-
0.767 0.443
AGUA_OTRO_1 -0.085 0.184
-
0.463 0.644
AGUA_POZO_1 -0.002 0.116
-
0.019 0.985
AGUA_RIO_1 0.142 0.162 0.877 0.381
ALPLAS_T -0.001 0.000
-
1.458 0.145
ALPLP_T -0.001 0.001
-
1.032 0.302
BAS_BOTAN_1 0.155 0.135 1.149 0.251
BAS_QUEM_1 0.033 0.107 0.312 0.755
COM_OTRO_1 -0.054 0.123
-
0.441 0.659
CROWDING -0.043 0.023
-
1.888 0.059
ELECTRIC_1 -0.446 0.178
-
2.510 0.012
ELEVMEAN 0.000 0.000 0.238 0.812
ELEVRANGE 0.000 0.000
-
0.339 0.735
ELIM_OTRO_1 -0.126 0.153
-
0.827 0.408
ELIM_PCIEG_1 -0.213 0.123
-
1.728 0.084
ELIM_PSEPT_1 0.039 0.113 0.341 0.733
ETHN_BLA_1 0.257 0.128 2.013 0.044
ETHN_IND_1 -0.578 0.302
-
1.914 0.056
ETHN_NEG_1 0.363 0.141 2.584 0.010
ETHN_OTR_1 -0.308 0.256
-
1.203 0.229
HOMBRE_1 -0.177 0.058
-
3.019 0.003
INF_TP 0.003 0.003 1.126 0.260
NUM_ADFEM 0.244 0.058 4.176 0.000
NUM_DESLIZ 0.032 0.083 0.386 0.700
NUM_KIDS059 -0.026 0.051
-
0.502 0.616
NUM_TOT -0.101 0.025
-
4.106 0.000
NUM_WATER 0.009 0.029 0.319 0.750
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 Table E3 Zone 3. Ecuador Regression Results - Costa 
  
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
N_SI_1000 -0.193 0.188
-
1.028 0.304
PCT_AFRO -0.118 0.380
-
0.310 0.757
PCT_BLAN -0.621 0.318
-
1.952 0.051
PCT_IND -0.266 0.456
-
0.584 0.559
PCT_MEST 0.752 0.412 1.825 0.068
PER_AGRPER 0.003 0.002 1.803 0.072
PER_AGRSH 0.004 0.002 2.140 0.033
PER_ERODE -0.013 0.008
-
1.780 0.075
PER_MINER 0.021 0.018 1.123 0.261
PER_ROAD -0.003 0.007
-
0.484 0.629
PIS_BALDOSA_1 0.284 0.153 1.860 0.063
PIS_LADRILLO_1 0.105 0.101 1.034 0.301
PIS_TIEROTRO_1 0.211 0.127 1.665 0.096
POP_DENS 0.000 0.000 2.561 0.011
PRDENGUE 0.001 0.001 1.359 0.174
PRIMINHH 0.043 0.042 1.033 0.302
PRIMOUTHH -0.156 0.099
-
1.587 0.113
PRPALUD 0.000 0.000 0.209 0.835
P_ADOBE_1 -0.848 0.552
-
1.535 0.125
P_CANAOTRO_1 -0.072 0.112
-
0.643 0.520
P_MADERA_1 0.203 0.163 1.241 0.215
SECINHH 0.012 0.056 0.219 0.827
SECOUTHH 0.248 0.088 2.829 0.005
SEC_AGUA_REDP 0.000 0.002
-
0.212 0.832
SEC_BAS_SERV 0.002 0.002 1.024 0.306
SEC_COM_GASELEC 0.005 0.003 1.759 0.079
SEC_ED_ALF -0.019 0.020
-
0.937 0.349
SEC_ED_CPRIM -0.003 0.004
-
0.731 0.465
SEC_ED_CSEC -0.007 0.010
-
0.693 0.488
SEC_ED_SUPED 0.001 0.006 0.229 0.819
SEC_ELECTRIC 0.001 0.003 0.223 0.823
SEC_ELIM_PCIEG -0.001 0.002
-
0.353 0.724
SEC_ETHN_MES 0.001 0.003 0.440 0.660
SEC_FHEADHH 0.002 0.006 0.348 0.728
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 Table E3 Zone 3. Ecuador Regression Results - Costa 
  
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
SEC_IDIO_ESP 0.030 0.048 0.622 0.534
SEC_LITERATE -0.007 0.004
-
1.681 0.093
SEC_PIS_TIEROTRO -0.002 0.003
-
0.600 0.549
SEC_P_BLOQ -0.002 0.003
-
0.527 0.598
SEC_TELE -0.005 0.003
-
1.623 0.105
SEC_TEN_PROP -0.001 0.003
-
0.423 0.672
SEC_T_LOSATEJ 0.003 0.002 1.344 0.179
SEC_USO_SOLO 0.000 0.002
-
0.116 0.908
SEC_VIV_CASA 0.000 0.002
-
0.064 0.949
TELE_1 0.094 0.078 1.210 0.226
TEN_ALQU_1 0.060 0.110 0.543 0.588
TEN_HIPO_1 0.557 0.170 3.271 0.001
TEN_OTRO_1 -0.030 0.073
-
0.411 0.681
T_PAJAOTR_1 0.137 0.146 0.938 0.348
URBAN_1 0.002 0.137 0.018 0.986
USO_LETRIN_1 0.041 0.135 0.305 0.761
USO_NOTIEN_1 -0.050 0.140
-
0.359 0.719
VIV_CUART_1 -0.143 0.163
-
0.880 0.379
VIV_DEPT_1 0.022 0.119 0.184 0.854
VIV_MEDI_1 -0.106 0.102
-
1.036 0.300
VIV_OTRO_1 -0.111 0.150
-
0.737 0.461
VOLC_50KM_1 0.017 0.317 0.053 0.958
     
N 1278    
K 86    
R-Square 0.204    
Adjusted R-Square 0.147       
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Table E3 Zone 4. Ecuador Regression Results - Sierra   
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
_intercept_ 10.692 0.696 15.364 0.000
ACCESSMEAN -0.001 0.002 -0.371 0.711
AGE2435_1 0.117 0.071 1.645 0.100
AGE3659_1 -0.016 0.063 -0.258 0.796
AGUA_CARRO_1 -0.250 0.212 -1.180 0.238
AGUA_OTRO_1 -0.138 0.176 -0.780 0.435
AGUA_POZO_1 0.156 0.139 1.119 0.263
AGUA_RIO_1 0.045 0.127 0.357 0.721
ALPLAS_T 0.001 0.000 1.950 0.051
ALPLP_T -0.001 0.001 -1.828 0.068
BAS_BOTAN_1 0.201 0.117 1.710 0.087
BAS_QUEM_1 0.032 0.104 0.311 0.756
COM_OTRO_1 -0.114 0.080 -1.433 0.152
CROWDING -0.060 0.018 -3.250 0.001
ELECTRIC_1 0.035 0.142 0.247 0.805
ELEVMEAN 0.000 0.000 -1.703 0.089
ELEVRANGE 0.000 0.000 -0.403 0.687
ELIM_OTRO_1 0.006 0.107 0.052 0.959
ELIM_PCIEG_1 0.016 0.124 0.131 0.896
ELIM_PSEPT_1 -0.013 0.109 -0.116 0.908
ETHN_BLA_1 -0.136 0.112 -1.217 0.224
ETHN_IND_1 -0.492 0.100 -4.914 0.000
ETHN_NEG_1 -0.050 0.208 -0.240 0.810
ETHN_OTR_1 -0.300 0.341 -0.878 0.380
HOMBRE_1 -0.003 0.052 -0.063 0.950
INF_TP 0.000 0.002 -0.176 0.860
NUM_ADFEM 0.153 0.051 3.017 0.003
NUM_DESLIZ -0.048 0.031 -1.530 0.126
NUM_KIDS059 -0.058 0.046 -1.256 0.209
NUM_TOT -0.065 0.023 -2.773 0.006
NUM_WATER 0.051 0.047 1.083 0.279
N_SI_1000 -0.059 0.083 -0.707 0.479
PCT_AFRO -0.035 0.053 -0.662 0.508
PCT_BLAN 0.118 0.094 1.262 0.207
PCT_IND -0.182 0.084 -2.162 0.031
PCT_MEST 0.182 0.131 1.394 0.164
PER_AGRPER -0.001 0.003 -0.349 0.727
PER_AGRSH -0.001 0.002 -0.697 0.486
PER_ERODE 0.001 0.002 0.651 0.515
PER_MINER 0.022 0.015 1.409 0.159
PER_ROAD 0.000 0.004 -0.099 0.921
PER_URB -0.012 0.013 -0.942 0.346
PIS_BALDOSA_1 0.417 0.111 3.751 0.000
PIS_LADRILLO_1 -0.021 0.071 -0.296 0.767
PIS_TIEROTRO_1 -0.013 0.095 -0.133 0.894
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 Table E3 Zone 4. Ecuador Regression Results - Sierra   
Dependent Variable = Height for Age Z-Score 
Variable Name Coefficient
Std. 
Err. t |Prob|>t 
POP_DENS 0.000 0.000 0.941 0.347
PRDENGUE -0.001 0.001 -1.432 0.152
PRIMINHH 0.017 0.039 0.443 0.658
PRIMOUTHH -0.215 0.088 -2.442 0.015
PRPALUD 0.000 0.001 0.090 0.928
P_ADOBE_1 -0.002 0.079 -0.031 0.976
P_CANAOTRO_1 -0.178 0.164 -1.084 0.278
P_MADERA_1 -0.453 0.125 -3.624 0.000
SECINHH 0.080 0.051 1.558 0.119
SECOUTHH 0.047 0.065 0.719 0.472
SEC_AGUA_REDP 0.000 0.001 0.287 0.774
SEC_BAS_SERV 0.000 0.002 0.042 0.966
SEC_COM_GASELEC 0.003 0.002 1.665 0.096
SEC_ED_ALF 0.009 0.007 1.338 0.181
SEC_ED_CPRIM -0.009 0.002 -3.487 0.001
SEC_ED_CSEC 0.019 0.010 1.915 0.056
SEC_ED_SUPED -0.004 0.005 -0.844 0.399
SEC_ELECTRIC -0.005 0.002 -2.175 0.030
SEC_ELIM_PCIEG -0.002 0.002 -1.347 0.178
SEC_ETHN_MES 0.001 0.002 0.636 0.525
SEC_FHEADHH -0.003 0.003 -0.929 0.353
SEC_IDIO_ESP -0.004 0.003 -1.636 0.102
SEC_LITERATE 0.000 0.004 -0.110 0.913
SEC_PIS_TIEROTRO 0.000 0.002 0.213 0.831
SEC_P_BLOQ -0.001 0.002 -0.813 0.416
SEC_TELE -0.002 0.003 -0.692 0.489
SEC_TEN_PROP -0.004 0.003 -1.613 0.107
SEC_T_LOSATEJ -0.003 0.001 -1.903 0.057
SEC_USO_SOLO 0.003 0.002 1.359 0.174
SEC_VIV_CASA -0.002 0.002 -1.260 0.208
TELE_1 0.205 0.072 2.832 0.005
TEN_ALQU_1 0.120 0.090 1.327 0.185
TEN_HIPO_1 -0.189 0.218 -0.866 0.387
TEN_OTRO_1 0.088 0.068 1.286 0.199
T_PAJAOTR_1 -0.143 0.192 -0.742 0.458
URBAN_1 0.026 0.118 0.219 0.827
USO_LETRIN_1 -0.173 0.130 -1.323 0.186
USO_NOTIEN_1 0.008 0.092 0.084 0.933
VIV_CUART_1 -0.337 0.108 -3.123 0.002
VIV_DEPT_1 -0.062 0.115 -0.537 0.592
VIV_MEDI_1 0.065 0.091 0.714 0.475
VIV_OTRO_1 0.671 0.192 3.493 0.000
VOLC_50KM_1 -0.124 0.101 -1.224 0.221
     
N 1716 R-Square 0.256 
K 87 Adjusted R-Sq 0.216 
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Table E3 Zone 5 – Regression Results - Amazonia  
Dependent Variable = Height for Age Z-Score   
Variable Name Coefficient Std. Err. t |Prob|>t 
_intercept_ 8.526 0.528 16.162 0.000
AGE2435_1 -0.062 0.188 -0.330 0.742
AGE3659_1 0.155 0.162 0.954 0.341
AGUA_OTRO_1 -0.155 0.328 -0.474 0.636
AGUA_POZO_1 0.407 0.226 1.801 0.073
AGUA_RIO_1 -0.345 0.315 -1.097 0.274
BAS_BOTAN_1 -0.006 0.251 -0.024 0.981
BAS_QUEM_1 -0.103 0.230 -0.447 0.655
COM_OTRO_1 0.552 0.267 2.070 0.040
CROWDING -0.033 0.052 -0.627 0.531
ELECTRIC_1 0.447 0.310 1.439 0.151
ELIM_OTRO_1 -0.042 0.216 -0.193 0.847
ELIM_PCIEG_1 -0.273 0.332 -0.823 0.411
ELIM_PSEPT_1 0.470 0.222 2.122 0.035
ETHN_BLA_1 0.013 0.425 0.030 0.976
ETHN_IND_1 -0.019 0.186 -0.102 0.919
ETHN_NEG_1 0.123 0.400 0.308 0.758
ETHN_OTR_1 1.652 1.218 1.357 0.176
HOMBRE_1 -0.133 0.144 -0.918 0.360
NUM_ADFEM -0.208 0.162 -1.282 0.201
NUM_KIDS059 -0.007 0.122 -0.057 0.954
NUM_TOT -0.044 0.058 -0.757 0.450
PIS_BALDOSA_1 0.055 0.382 0.144 0.886
PIS_LADRILLO_1 -0.177 0.298 -0.595 0.553
PIS_TIEROTRO_1 -0.638 0.598 -1.067 0.287
PRIMINHH -0.006 0.100 -0.063 0.950
PRIMOUTHH -0.253 0.191 -1.326 0.186
P_ADOBE_1 0.810 1.193 0.679 0.498
P_CANAOTRO_1 0.931 0.475 1.962 0.051
P_MADERA_1 0.301 0.300 1.001 0.318
SECINHH 0.028 0.103 0.268 0.789
SECOUTHH 0.353 0.242 1.461 0.146
TELE_1 0.517 0.208 2.485 0.014
TEN_ALQU_1 0.039 0.220 0.179 0.858
TEN_OTRO_1 0.055 0.187 0.296 0.768
TERR_I_1 -0.101 0.216 -0.467 0.641
T_PAJAOTR_1 -0.315 0.519 -0.606 0.545
USO_LETRIN_1 0.086 0.440 0.195 0.845
USO_NOTIEN_1 -0.288 0.248 -1.160 0.247
VIV_CUART_1 0.586 0.270 2.167 0.031
VIV_DEPT_1 0.554 0.420 1.319 0.188
VIV_MEDI_1 -0.148 0.302 -0.489 0.625
VIV_OTRO_1 -0.424 0.237 -1.790 0.075
     
N 270 R-Square 0.319 
K 42 Adjusted R-Sq 0.193  
 Table E4: Ecuador Census and Survey Variables and Coding 
Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
Individual     
Sex 
P02 
1. Hombre 
2. Mujer 
Sexh 
1. Hombre 
2. Mujer 
hombre  
 (c) (s) Hombre 
 
Age  
P03 
Age in years 
Edah 
Age in  years 
age1223, 1 year old  
age2435, 2 years old  
age3659, 3 or 4 years old 
Majority (>50%) Language 
of Household P05a 
1. Solo espanol 
2. Lengua nativa 
3. Extranjero 
4. Espanol native 
5. Otro 
P204Id 
1. Quichua 
2. Espanol 
3. Lengua extranjera 
4. Otro idioma nativo 
 
idio_esp 
 (c) Espanol native,Solo Espanol 
 (s) Espanol 
idio_indotro 
 (c) Lengua nativa, extranjero, otro  
 (s) Quichua, Lengua, Extranjera, 
      Otro idioma nativo 
Majority (>50%) Ethnicity of 
Household 
 
P06a 
1. Indigena 
ethn_ind  
2. Negro (Afro-americano) 
3. Mestizo 
4. Mulato 
5. Blanco 
6. Otro 
P202raz  
For “Madre de Edad Fertile” 
 (c) (s) Indigena 
ethn_mes 
 (c) (s) Mestizo(a) 
ethn_neg 
1. Indigena 
2. Mestiza 
3. Negra 
4. Blanca 
5. Otro 
 (c) (s) Negro, Mulatto 
ethn_bla 
 (c) (s) Blanco(a) 
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 Table E4: Ecuador Census and Survey Variables and Coding 
Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
ethn_otr 
 (c) (s) Otro 
Household    
Total persons in household 
hot 
Integer 1 – 44  
Person  
Integer 1 – 18  
num_tot 
Number of Adult Females 
(age15-64) in household Calculated using age 
(p03) and sex (p02)  
Calculated using age 
(p203) and sex (p202) 
num_adfem 
Number of Children (aged 0-
59 months) in household Calculated using age 
(p03) 
Calculated using age 
(p203)  
num_kids059 
Crowding 
Hot / H01 
Total members/ rooms 
Person / P1404cua 
Total members/ rooms 
crowding, ratio of total members in 
the household / total rooms in the 
dwelling that household occupies 
Tenancy H08 
1. Propia 
2. Arrendada 
3. En Anticresis 
4. Gratuita 
5. Por Servicios 
6. Otra  
P1417viv 
1. En Arriendo 
2. Propia Y esta pagando 
3. Propia Y totalmente          
pagada 
4. Cedida 
5. Recibida por Servicios 
8. Otro 
ten_prop    
 (c) Propia 
 (s) Totalmente pagada 
ten_alqu  
 (c) Arrendada  
 (s) Arriendo 
ten_hipo   
 (c) En Anitcresis  
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 Table E4: Ecuador Census and Survey Variables and Coding 
Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
  (s) Propia y esta pagando  
ten_otro  
 (c) Gratuita, Por Servicios, Otro 
 (s) Cedida, Recivida por    
       Servicios, Otro 
Fuel for cooking 
H04 
1. Gas 
2. Electricidad 
3. Gasolina 
4. Kerex 
5. Lena o carbon 
6. Otro 
7. No cocina 
P1407coc 
1. Lena 
2. Carbon 
3. Gas 
4. Electricidad 
8. Otro 
. .   No cocina 
com_gaselec  
 (c) Gas, Electricidad 
 (s) Gas, Electricidad 
com_otro  
 (c) Lena o Carbon, Kerex,  
      Gasolina, Otro, No Cocina  
 (s) Lena, Carbon, Otro, No    
     Cocinan 
Sanitation 
H05 
1. Uso exclusive 
2. Uso comun 
3. Letrina 
4. No tiene 
P1410ssh 
1. Excusado conectado 
aalcantarrillado 
2. Excusado conectado a 
pozo septico 
3. Excusado conectado a 
pozo ciego 
4. Excusado que da a rio o 
quebrada 
5. Letrina 
Uso_solo  
 (c) Uso exclusive, uso comun 
 (s) 1-4 from Endamain.  
uso_letrin 
 (c) Letrina 
 (s) Letrina 
uso_notien 
 (c) No tiene  
 (s) No tiene servicio higienico 
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 Table E4: Ecuador Census and Survey Variables and Coding 
Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
9. No tiene servicio 
higienico 
 
Dwelling     
Dwelling  (Vivienda) Type  V01 
1. Casa o villa 
2. departmento  
3. cuarto 
4. mediagua 
5. rancho 
6. covacha 
7. choza 
8. otra particular 
9. hotel 
10. curatel militar 
11. carcel 
12. hospital 
13. institution religiosa 
14. otra colectiva 
 
*Note: Values 9-14 are 
dropped from data due to 
missing data on “collective” 
viviendas 
P1400viv 
1. casa o villa 
2. departemento 
3. mediagua 
4. cuartos en casa de 
inquilinato 
5. rancho o choza 
6. vivienda improvisada 
7. bodega o negocio usado 
como vivienda 
8. Otro 
viv_casa  
 (c) (s) Casa o villa  
viv_dept   
 (c) (s) Departmento 
viv_cuart   
 (c) Cuarto  
 (s) Cuartos en casa de inquilinato 
viv_medi  
 (c) (s) Mediagua 
viv_otro   
 (c) Rancho, Covacha, Choza, Otra 
       Particular 
 (s) Rancho o chozo, Vivienda 
       improvisada, Bodega o  
       negocia uasdo como vivienda, 
       Otro  
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 Table E4: Ecuador Census and Survey Variables and Coding 
Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
Roof Material 
V03a 
1. losa 
2. asbestos 
3. zinc 
4. teja 
5. paja  
6. otros 
 
P1401tec 
1. Paja, desechos o latas 
2. Zinc, eternit 
3. Losa, teja 
8.  Otro 
 
t_lostej   
 (c) (s)  losa, teja 
t_zincas   
 (c) zinc, asbestos, eternit 
 (s) Zinc, eternit 
t_pajaotr  
 (c) Paja, Otros 
 (s) Paja, desechos o latas 
 
V03b 
1. Homigon 
2. Adobe 
3. Madera 
4. Cana revestida 
5. Cana no revestida 
6. Otros 
 
P1402par 
1. Bahareque/ cana 
2. Madera burda 
3. Tapia o adobe 
4. Bloque o ladrillo 
5. Otro 
p_madera  
 (c) Madera 
   (s) Madera burda 
p_adobe  
 (c) Adobe  
 (s) Tapia o adobe 
p_bloq 
 (c) Homigon  
 (s) Bloque o ladrillo 
p_canaotro  
 (c) Cana revestida, Cana no 
       revestida, Otros  
 (s) Bahareque/ cana, Otro 
Walls 
 
Floor V03c P1403pis 
pis_parqet   
 (c) Entablado o parquet 
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 Table E4: Ecuador Census and Survey Variables and Coding 
Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
1. Entablado o parquet 
2. Baldosa o vinyl 
3. Ladrillo o cemento 
4. Cana 
5. Tierra 
6. Otros 
1. Tierra 
2. Madera burda, tabla o 
tablon 
3. Cemento/ladrillo 
4. Baldosa, vinil o ladrillo 
5. Parket, Madera tratada, 
alfombra 
8.  Otro 
 (s) Madera burda, tabla o tablon 
pis_ladrillo  
 (c) Ladrillo o Cemento  
 (s) Cemento/ladrillo 
pis_baldosa  
 (c) Baldosa o vinyl 
 (s) Boldosa, vinil o ladrillo 
pis_tierotro  
 (c) (s) Tierra, Otro(s) 
 
Water Supply 
 
V04b 
1. Red publica 
2. Pozo 
3. Rio, acequia, etc 
4. Carro repartidor 
5. Otro 
 
P1409agu 
1. Agua por tuberia dentro 
de la vivienda 
2. Agua por tuberia fuera 
de la vivienda pero 
dentro del terrano 
3. Agua por tuberia de pila 
o grifo publico 
4. agua por tuberia de pila 
o grifo privado 
5. Pozo publico 
6. Pozo privado 
7. Tanquero 
8. Rio, acequia, manantial, 
ojo de agua 
agua_redp   
 (c) Red publica, 
 (s) Agua por tuberia (1 - 4) 
agua_pozo 
 (c) Poz  
 (s) Pozo publico, Pozo privado  
agua_carro   
 (c) Carro Repartido   
 (s) Tanquero  
agua_rio 
 (c) Rio, acequia, etc. 
 (s) Rio, acequia, manantial, ojo de 
       agua  manatial, ojo de agua 
agua_otro 
 (c) Otro 
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Variable Group 
 
 
Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
9. Lluvia 
88. Otro  
 (s) Lluvia, Otro  
 
 
Elimination of Waste Water V05 
1. Red publica de 
alcantarillado 
2. Pozo ciego 
3. Pozo septico 
4. Otro 
P1412agu 
1. Alcantarrillado publico 
2. Descargan en pozo 
septico 
3. Descargan en pozo 
ciego 
4. Descargan en el patio 
5. Descargan en el rio o 
quebrada 
      8.   Otra  
elim_alc  
 (c) Red publica de alcantarillado 
       publico 
 (s) Alcantarillado publico 
elim_psept 
 (c)  Pozo Septico 
 (s) Descargan en pozo septico 
elim_pcieg    
 (c) Pozo ciego 
 (s) Descargan en pozo ciego 
elim_otro  
 (c) Otro  
 (s) Descargan en patio, Descargan 
      en el rio, o quebrada, otra  
 
Electricity V06 
1. Si 
2. No 
 
P1413luz  
Empresa electrica publica  
Planta electrica privada 
Vela (candle) 
Lampara (gasoline o gas) 
Ninguno 
electric  
 (c) Si 
 (s) Empresa electrica publica, 
      Planta electrica privada 
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Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
 
Telephone V07 
1.  Si 
2.  No 
P1414tel 
1. Si 
2. No 
 
P1415cel 
1. Si 
2. No 
tele 
(c) (s) Si   
 
[both cell or landline] 
 
 
Trash Disposal V08 
1. Carro recolector 
2. Terreno baldio o 
quebrada 
3. Incineracion o entierro 
4. Otro 
P1416bas 
1. La botan al patio, 
quebrada, rio, lote, etc 
2. La queman o entierran 
3. La botan en un basurero 
publico 
4. Carro recolector 
5. Contratar al servicio 
 
bas_serv   
 (c) Carro recolector, contratar al 
       servicio 
 (s) Carro recolector, contratar al 
       servicio 
bas_quem   
 (c) Incineracion o entierro 
 (s) La queman o entierran 
bas_botan   
 (c) Terreno baldio o quebrada, 
       Otro 
 (s) La botan al patio, quebrada, 
       rio, lote, etc.,  La botan en un 
       basurero publico 
Urban/Rural Location i003 (Parroquia) & i004 (Zona) 
 
Area 
1. Urban 
urban 
(c) INEC definition of urban area 
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Ecuador Census (c) 
 
 
ENDEMAIN Survey (s) 
 
 
Matched Variables 
 
Variable names in italics 
Calculated using INEC 
definitions of urban area 
(i003=50 & i004>=900)  
2. Rural 
 
(s) Urban 
 
 Table E5: Comparison of Survey and Census Descriptive Statistics - Ecuador 
 Survey (ENDEMAIN) Census  
Variable Names Mean SD  Range Mean SD  Range 
Individual-Level Variables      
hombre* 0.524 0.500 0, 1 0.508 0.500 0, 1 
age1223 0.238 0.426 0, 1 0.242 0.428 0, 1 
age2435 0.263 0.440 0, 1 0.258 0.438 0, 1 
age3659 0.499 0.500 0, 1 0.499 0.500 0, 1 
Household-Level Variables      
num_kids059 1.591 0.700 1, 5 1.610 0.763 1, 11 
num_adfem* 1.263 0.608 1, 6 1.449 0.867 0, 12 
num_tot* 5.395 2.034 2, 18 5.688 2.418 2, 30 
crowding* 2.797 1.802 0.3, 15 2.979 2.074 0.1, 29 
idio_indo* 0.051 0.220 
 
0, 1  0.012 0.110 0, 1 
idio_esp* 0.949 0.220 0, 1 0.988 0.110 0, 1 
ethn_ind* 0.118 0.322 0, 1 0.086 0.281 0, 1 
ethn_mes* 0.767 0.422 0, 1 0.782 0.413 0, 1 
ethn_neg 0.046 0.209 0, 1 0.043 0.202 0, 1 
ethn_bla* 0.060 0.237 0, 1 0.080 0.272 0, 1 
ethn_otr* 0.009 0.095 0, 1 0.002 0.046 0, 1 
priminhh* 0.702 0.882 0, 4 0.674 0.896 0, 12 
primouthh* 0.096 0.329 0, 3 0.122 0.418 0, 7 
secinhh* 0.236 0.552 0, 3 0.269 0.577 0, 8 
secouthh* 0.095 0.360 0, 3 0.173 0.477 0, 7 
ten_prop* 0.487 0.500 0, 1 0.644 0.479 0, 1 
ten_hipo* 0.023 0.150 0, 1 0.004 0.066 0, 1 
ten_alqu* 0.196 0.397 0, 1 0.233 0.423 0, 1 
ten_otro* 0.293 0.455 0, 1 0.118 0.323 0, 1 
uso_solo* 0.739 0.439 0, 1 0.685 0.464 0, 1 
uso_letrin* 0.077 0.267 0, 1 0.095 0.293 0, 1 
uso_notien* 0.183 0.387 0, 1 0.219 0.414 0, 1 
com_gaselec* 0.860 0.347 0, 1 0.831 0.375 0, 1 
com_otro* 0.140 0.347 0, 1 0.169 0.375 0, 1 
Vivienda-Level Variables      
viv_casa* 0.612 0.487 0, 1 0.715 0.451 0, 1 
viv_dept* 0.107 0.309 0, 1 0.077 0.267 0, 1 
viv_cuart* 0.092 0.289 0, 1 0.064 0.245 0, 1 
viv_medi* 0.134 0.341 0, 1 0.070 0.256 0, 1 
viv_otro* 0.055 0.228 0, 1 0.073 0.261 0, 1 
t_lostej* 0.325 0.468 0, 1 0.347 0.476 0, 1 
t_zincas* 0.633 0.482 0, 1 0.605 0.489 0, 1 
t_pajaotr* 0.042 0.201 0, 1 0.026 0.158 0, 1 
p_madera* 0.115 0.320 0, 1 0.129 0.335 0, 1 
p_adobe* 0.113 0.317 0, 1 0.088 0.284 0, 1 
p_bloq 0.641 0.480 0, 1 0.655 0.475 0, 1 
p_canaotro 0.130 0.337 0, 1 0.128 0.334 0, 1 
pis_parqet* 0.379 0.485 0, 1 0.342 0.474 0, 1 
pis_ladrillo* 0.403 0.491 0, 1 0.340 0.474 0, 1 
pis_baldosa* 0.090 0.286 0, 1 0.099 0.299 0, 1 
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 Survey (ENDEMAIN) Census  
Variable Names Mean SD  Range Mean SD  Range 
pis_tierotro* 0.128 0.334 0, 1 0.219 0.413 0, 1 
agua_redp* 0.758 0.428 0, 1 0.598 0.490 0, 1 
agua_pozo* 0.102 0.303 0, 1 0.152 0.359 0, 1 
agua_carro* 0.044 0.205 0, 1 0.069 0.254 0, 1 
agua_rio* 0.068 0.252 0, 1 0.158 0.364 0, 1 
agua_otro* 0.028 0.164 0, 1 0.022 0.148 0, 1 
elim_alc* 0.355 0.478 0, 1 0.386 0.487 0, 1 
elim_psept* 0.160 0.366 0, 1 0.201 0.401 0, 1 
elim_pcieg* 0.129 0.335 0, 1 0.180 0.384 0, 1 
elim_otro* 0.357 0.479 0, 1 0.233 0.423 0, 1 
electric* 0.944 0.231 0, 1 0.859 0.348 0, 1 
tele* 0.331 0.471 0, 1 0.231 0.422 0, 1 
bas_serv 0.548 0.498 0, 1 0.542 0.498 0, 1 
bas_quem* 0.317 0.465 0, 1 0.215 0.411 0, 1 
bas_botan* 0.136 0.342 0, 1 0.243 0.429 0, 1 
urban* 0.492 0.500 0, 1 0.553 0.497 0, 1 
* Survey and Census means significantly different at p<0.05 (two-sampled t-test w/ equal 
variances) 
Survey N = 4,021 (nationally)       
Census N = 1,079,772      
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